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PALEONTOLOGY .—Seven new genera of Carboniferous Crinoidea 
Inadunata.!. Epwin Kirk, U. 8. Geological Survey. 


A considerable number of inadunate crinoids with turbinate dorsal 
cups, three anal plates in the cup, and with varying arm structures 
have been described from the Carboniferous. In earlier years these 
species were, as a rule, described as Poteriocrinus or Scaphiocrinus. 
Latterly many of them have been referred to Pachylocrinus or Scytalo- 
crinus. The assignment has been based primarily on whether the arms 
divide above the first dichotom. A study extending over a number of 
years of practically all the described species and a considerable series 
of undescribed species has shown that such a casual grouping obscures 
both the biologic and stratigraphic relationships of the crinoids. In 
some cases, owing to the poor quality of the types and uncertainty of 
accurate placement of well-preserved material, description of the 
genera will have to wait upon description of adequate specific material. 

In forming these inadunate genera and others to be established, 
consideration has been given to all known species and large numbers of 
undescribed species. It may seem at times that some of the genera are 
too closely circumscribed. However, one must either use the inclusive 
genera of the past with stratigraphic ranges in some cases from the 
Silurian to the Carboniferous, or attempt to delimit phyletic groups 
that have real stratigraphic and genetic significance. Hundreds of 
complete crowns are available for study in the museums. These give 
pertinent information as to ontogenetic development and permissible 
variation in structures. In the case of most genera they also furnish 
adequate phylogenetic series. 


Blothrocrinus, n. gen. 


Genotype.—Poteriocrinus jesupi Whitfield. 

Generic diagnosis.— 
Crown. Very high, widening gradually distad, then gradually contracting. 
Dorsal cup. Turbinate; plates smooth. 
IBB. High, forming an appreciable amount of the cup wall. 
BB. Large. 

1 Published by permission of the Director, Geological Survey, U. 8. Department 
of the Interior. Received March 19, 1940. 
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RR. Large; articulating facet full width of R, slightly curved, suture not 
gaping. 

IBr. ‘Two in all rays except anterior (irregularly one IBr in early species) ; 
in ant R, IBr range in number from 3 (one specimen) to 14 as seen, the 
average being about 10. 

Arms. The arms are very long, rounded, and with slightly cuneate 
brachials. In earlier species and in some of the later ones the arms are 
endotomous, with two or three divisions above the primaxil. In some 
species the first admedian ramus divides, giving approximately iso- 
tomous arms but leading toward para-endotomy. 

Post IR. Three anal plates in cup; RA large, penetrating between the post 
B and r post B to about one-half their height; X large, meeting post B 
on wide, horizontal face, about one-half the plate rising above the level 
of the RR. RT large, extending well above level of RR. 

Ventral sac. The ventral sac is imperfectly known. A portion of ventral 
sac with fragments of arms was identified by. Springer (1900) as 
Blothrocrinus swallowi. According to this, the ventral sac was long and 
slender and made up of fragile plates, plentifully pierced with pores 
along their margins. Another specimen, a partial set of arms, shows a 
portion of the sac similar to that figured by Springer. The sac extended 
nearly to the tips of the arms. 

Column. Circular in section with pentagonal lumen. 

Characteristic species of the genus.— 


Blothrocrinus cultidactylus (Hall), n. comb. 


Poteriocrinus cultidactylus Hall, p. 62, 1860. ‘‘Base of the Burlington lime- 
stone, near Hamburgh, Illinois.” — Worthen, p. 301, pl. 30, fig. 1, 1883. 

Poteriocrinus (Scaphiocrinus) cultidactylus Wachsmuth and Springer, p. 114 
(337), 1880. 


Scaphiocrinus cultidactylus Wachsmuth and Springer, p. 237 (161), 1886. 


Blothrocrinus jesupi (Whitfield), n. comb. 


Poteriocrinus jesupi Whitfield, p. 7, pls. 1, 2, 1881. ‘‘Burlington limestone, 
Burlington, lowa.”’ (Upper Burlington.) 
Pachylocrinus jesupi Springer, p. 71, 1926. 
Scaphiocrinus swallowi (Meek and Worthen) (pars). (Cited as synonym of.) 
Wachsmuth and Springer, p. 235 (159), 1886. 


Blothrocrinus spartarius (Miller and Gurley), n. comb. 


Poteriocrinus spartarius Miller and Gurley, p. 37, pl. 7, fig. 1, 1890a. “‘Kinder- 
hook, Le Grand, Iowa.”” (Hampton formation.) 

Pachylocrinus spartarius Springer, p. 71, 1926.—Laudon and Beane, p. 254, 
pl. 19, fig. 5; pl. 18, fig. 2, 1937. 

Poteriocrinus scopae Miller and Gurley, p. 38, pl. 7, fig. 2, 1890a. 

Poteriocrinus genista Miller and Gurley, p. 38, pl. 7, fig. 3, 1890a. 


Blothrocrinus swallowi (Meek and Worthen), n. comb. 


Poteriocrinus swallovi Meek and Worthen, p. 397, 1860.—Meek and Worthen, 
p. 183, pl. 16, figs. 4a, b, 1866. ‘Burlington limestone, Burlington, lowa.” 
(Upper Burlington.) 

Poteriocrinus (Scaphiocrinus) swallovi Wachsmuth and Springer, p. 114 
(337), 1880. 
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Geologic and geographic distribution —Blothrocrinus as known ranges from 
the Kinderhook to the Burlington-Keokuk “transition beds”’ of the Missis- 
sippi Valley. 

Relationships.—In its arm pattern Blothrocrinus resembles Pachylocrinus, 
the only described genus with which it can be compared. The presence of 
numerous [Br in the anterior ray and the long, slender rami of Blothrocrinus 
as against the consistent two IBr and short rami of Pachylocrinus are the 
more obvious differences in arm structure. The turbinate dorsal cup of 
Blothrocrinus is in marked contrast to the depressed bowl-shaped cup of 
Pachylocrinus. The ventral sac of Blothrocrinus is long and slender, while 
that of Pachylocrinus is relatively short and stout. 

Remarks.—It has been the custom to identify all large Blothrocrinus from 
the upper Burlington as swallowi Meek and Worthen. Blothrocrinus jesupi, 
here chosen as genotype, may or may not be synonymous with swallowt. 
The original description and the poor figure of the badly preserved type of 
swallowi make it impossible to identify the species with certainty. It has 
seemed wise to choose the splendid specimens used as types of jesupi. 


Cydrocrinus, n. gen. 


Genotype.—Poteriocrinus coxanus Worthen. 
Generic diagnosis.— 

Crown. Of medium height, compact, expanding gradually to about three- 
fourths its height, then contracting. 

Dorsal cup. Broadly turbinate, cup plates relatively thin, unornamented. 

IBB. Large, making up an appreciable amount of the cup. 

BB. Large. 

RR. Articulating facet full width of the R, slightly crescentic. Suture not 
gaping. 

IBr. Two in all rays (variation possible in ant R, as apparently in the type 
specimen of C. concinnus, the only case known). 

Arms. Para-endotomous, that is, each half-ray is endotomous. Two to 
three divisions in each half of the half-ray, giving a great number of 
closely crowded rami. Br wedge-shaped to cuneate. Pinnules long, 
moderately stout. 

Post IR. RA large, pentagonal, not entering deeply between the post and 
r post BB. X large, extending well above the level of the R. RT smaller. 

Ventral sac. Unusually broad and stout, composed of large plates with 
radiating ridges, nodose, but not spinous. The sac has a height of about 
three-fourths or three-fifths the height of the crewn. 

Column. Circular in section, lumen pentalobate. 

Characteristic species of the genus.— 


Cydrocrinus concinnus (Meek and Worthen), n. comb. 


Poteriocrinites (Zeacrinus?) concinnus Meek and Worthen, p. 26, 1870.— 
Meek and Worthen, p. 490, pl. 14, fig. 3, 1873. (Called Zeacrinus con- 
cinnus in explanation of plate.) ““Keokuk, Crawfordsville, Indiana.” 
(Upper Borden.) 

Potertocrinus (Pachylocrinus) concinnus Wachsmuth and Springer, p. 116 
(339), 1880. 
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Cydrocrinus coxanus (Worthen), n. comb. 
Poteriocrinus coxanus Worthen, p. 4, 1882. ““Upper part of Keokuk lime- 
stone, Hamilton, Illinois.”— Worthen, p. 269, pl. 27, fig. 1, 1883. 
Scaphiocrinus coranus Wachsmuth and Springer, p. 237 (161), 1886. 
Pachylocrinus coxranus Springer, p. 71, 1926. 


Cydrocrinus subramulosus (Worthen), n. comb. 
Poteriocrinus subramulosus Worthen, p. 14, 1882.—Worthen, p. 284, pl. 
27, fig. 6, 1883. ‘Keokuk limestone, Keokuk, Iowa.” 
Poteriocrinus (Scaphiocrinus) swallowi Meek and Worthen (pars). (Cited as 
synonym of.) Wachsmuth and Springer, p. 237 (161), 1886. 


Geologic and geographic distribution.—The genus as known ranges from 
the upper Burlington of lowa (undescribed species) to the upper Borden of 
Indiana and Keokuk of Iowa. 

Relationships.—Superficially Cydrocrinus most nearly resembles Blothro- 
crinus. The relatively short, compact crown of Cydrocrinus, with its numer- 
ous rami, as against the very long, slender crown of Blothrocrinus is a most 
obvious difference. In Cydrocrinus all rays normally have two IBr against 
the numerous IBr in the ant R of Blothrocrinus. The relatively short, very 
stout ventral sac of Cydrocrinus, composed of large heavy plates, is in marked 
contrast to the long, slender, fragile sac of Blothrocrinus. The turbinate cup 
and para-endotomous arms of Cydrocrinus are in marked contrast to the de- 
pressed cup and endotomous arms of Pachylocrinus. 


Ascetocrinus, n. gen. 


Genotype.—Scaphiocrinus rusticellus White. 
Generic diagnosis.— 

Crown. Tall, slender, compact, expanding slowly to about three-fourths 
its height, then contracting. 

Dorsal cup. Subturbinate, with flattened base. Pits at angles of plates. 
Very fine linear ornamentation. 

IBB. Small, practically concealed by column, but showing in side view. 

BB. Medium size. 

RR. Large; articulating facet extending full width of R, linear to slightly 
crescentic; suture slightly gaping. 

IBr. One in all rays, high, deeply constricted medially. 

Arms. Long, slender, endotomous. Two or three divisions above the prim- 
axil. In one specimen in one ray the first admedian ramus divides. Br 
high, with marked lateral shoulders for support of pinnules, giving the 
ramus a Decadocrinus-like zigzag appearance. Pinnules long, slender. 

Post IR. RA large, pentagonal, seated well down between post and r post 
BB. X large, extending upward well above the radial facet. RT large, 
lying mostly above the level of the radial facet. 

Ventral sac. Slender, composed of about eight vertical series of plates on 
the posterior side, with pores at angles. Sac about one-half the height 
of the arms, recurved. 

Column. Stellate in section in proximal position; pentagonal, with concave 
faces, changing to circular in section going distad. Nodals prominent. 
Lumen pentagonal. 

Characteristic species of the genus.— 
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Ascetocrinus rusticeilus (White), n. comb. 
Scaphiocrinus rusticellus White, p. 505, 1863. “Lower division of the Burling- 
ton limestone, Burlington, lowa.”—Keyes, p. 212, pl. 26, fig. 1, 1894. 
Poteriocrinus (Scaphiocrinus) rusticellus Wachsmuth and Springer, p. 113 
(338), 1880. 
Abrotocrinus rusticellus Springer, p. 72, pl. 16, fig. 11, 1926. 


Ascetocrinus whitei (Hall), n. comb. 
Scaphiocrinus whitei Hall, p. 306, 1861.—Hall, p. 7, 186la. “Burlington 
limestone, Burlington, Iowa.”’ (Lower Burlington.) 
Poteriocrinus whitei Wachsmuth and Springer, p. 112 (337), 1880. “Lower 
Burlington limestone.” 


Geologic and geographic distribution.—Known at present only in the lower 
and upper Burlington limestones of Iowa. 

Relationships.—Springer (1926, p. 72) referred Ascetocrinus rusticellus to 
Abrotocrinus Miller and Gurley. Abrotocrinus he defined as a Pachylocrinus 
with a pentagonal column, this character being “not a very reliable one.” 
As a matter of fact, Abrotocrinus is a well-characterized genus. Ascetocrinus 
differs from Abrotocrinus in many respects. The compact, narrow crown of 
Ascetocrinus is in marked contrast to the irregular, expanded crown of 
Abrotocrinus. In Abrotocrinus there are many IBr in the ant R as against the 
single IBr in Ascetocrinus. The dorsal cup of Ascetocrinus is much less de- 
pressed than that of Abrotocrinus. The ventral sac in Abrotocrinus is stout, 
expanded in its apical portion, and usually spinous. The sac of Ascetocrinus 
is very slender, short, and delicate. 


Hypselocrinus, n. gen. 


Genotype.—Poteriocrinus hoveyi Worthen. 
Generic diagnosis.— 

Crown. Very high, slender. 

Dorsal cup. High, narrowly turbinate. 

IBB. High, making up an appreciable part of the dorsal cup. 

BB. Large; r post B supporting RA on its upper sloping shoulder; post B 
supporting X and RA. 

RR. Large; articulating facet full width of the R, linear. 

IBr. One in all rays, except anterior. Ant ray one IBr or atomous. IBr 
long, constricted medially in earlier forms, slightly constricted, broad 
and shorter in later species (two IBr exceptionally found in one or two 
rays). 

Arms. Very long, slender, typically not dividing above main dichotom (ir- 
regular divisions of rami rarely noted in upper Borden). Ant ray 
typically atomous, in some species dichotomous. Br cuneate. An adult 
specimen of Hypselocrinus hoveyi with a cup 1.7 cm in height has arms 
25 cm long. Pinnules long, slender. 

Post IR. Three anals in cup; RA high on upper shoulders of post and r 
post BB; X large, extending well above level of r post R. RT approxi- 
mately one-half within the cup. 
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Ventral sac. Long, slender, composed of 10 or more vertical series of hexa- 
gonal plates, wider than high. Sac six to seven times the height of the 
cup. A ventral sac 9.8 cm in length has a width of but 1.2 cm. 

Column. Circular in section. 

Characteristic species of the genus.— 


Hypselocrinus arcanus (Miller and Gurley), n. comb. 


Poteriocrinus arcanus Miller and Gurley, p. 29, pl. 5, fig. 4, 1890. ‘‘Keokuk 
Group, Washington County, Indiana.”’ 


Hypselocrinus boonvillensis (S. A. Miller), n. comb. 


Poteriocrinus boonvillensis 8. A. Miller, p. 42, pl. 8, figs. 3, 4, 1891. ““Keokuk 
Group, Booneville, Missouri.’ 


Hypselocrinus calyculus (Hall), n. comb. 


Poteriocrinus calyculus Hall, p. 553, pl. 9, figs. 6a—c, 1858. ‘Burlington lime- 
stone, Burlington, lowa.’’—Hall, pl. 2, fig. 11, 1860. 

Scaphiocrinus calyculus Hall, pl. 6, fig. 1, 1872.—Wachsmuth and Springer, 
p. 120 (345), 1880. 


Hypselocrinus douglassi (Miller and Gurley), n. comb. 


Poteriocrinus douglassi Miller and Gurley, p. 83, pl. 5, figs. 16, 17, 1896a. 
(Madison limestone. ) 
Decadocrinus douglassi Laudon, p. 68, pl. 7, fig. 7, 1933. 


Hypselocrinus hoveyi (Worthen), n. comb. 


Poteriocrinus hoveyi Worthen (in Worthen and Meek), p. 516, pl. 29, fig. 6, 
1875. “Keokuk, Crawfordsville, Indiana.’’ (Upper Borden.) 

Scytalocrinus hoveyi Springer, p. 145, pl. 16, fig. 8, 1900. 

Poteriocrinus (Scytalocrinus) robustus (Hall) (pars)—Wachsmuth and 
Springer, p. 118 (343), 1880. 


Hypselocrinus maccabei (Miller and Gurley), n. comb. 


Poteriocrinus maccabei Miller and Gurley, p. 34, pl. 3, figs. 3-6, 1894. 
“Kinderhook Group, Le Grand, Iowa.’’ (Hampton formation.) 

Scytalocrinus maccabei Laudon and Beane, p. 258, pl. 17, fig. 13; pl. 18, figs. 
6, 7; pl. 19, fig. 6, 1937. 

Poteriocrinus maccabei var. decrepitus Miller and Gurley, p. 36, pl. 3, figs. 
9-12, 1894. 

Poteriocrinus hammondi Miller and Gurley, p. 35, pl. 3, figs. 7, 8, 1894. 


Hypselocrinus macrodactylus (Meek and Worthen), n. comb. 


Poteriocrinites (Scaphiocrinus) macrodactylus Meek and Worthen, p. 140, 
1869. ‘Lower Burlington, Burlington, lowa.’””—Meek and Worthen, p. 
415, pl. 2, fig. 9, 1873. : 

Poteriocrinus (Scytalocrinus) macrodactylus Wachsmuth and Springer, p. 
117 (342), 1880. 


Hypselocrinus neglectus (Miller and Gurley), n. comb. 


Poteriocrinus neglectus Miller and Gurley, p. 31, pl. 4, figs. 3-5, 1896. 
“Keokuk Group, Booneville, Missouri.’”’ (Warsaw.) 
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Hypselocrinus pleias (Hall), n. comb. 

Poteriocrinus pleias Hall, p. 8, 1863.—Hall, p. 57, 1864.—-Hall and Whitfield, 
p. 173, pl. 12, fig. 8, 1875. “Waverly group, Richfield, Summit county, 
Ohio.” 

Poteriocrinus (Decadocrinus) pleias Wachsmuth and Springer, p. 119 (342), 
1880. 


Hypselocrinus tethys (Meek and Worthen), n. comb. 


Poteriocrinites (Scaphiocrinus) tethys Meek and Worthen, p. 143, 1869. 
“Upper Burlington, Burlington, lowa.’—Meek and Worthen, p. 419, 
pl. 2, fig. 13, 1873.—Wachsmuth and Springer, p. 114 (339), 1880. 

Geologic and geographic distribution—As known, the genus ranges from 
the upper Burlington to the upper Borden. 

Relationships.—Hypselocrinus among described genera most nearly re- 
sembles Scytalocrinus. Scytalocrinus has relatively short, stout arms as 
against the long, relatively slender rami of Hypselocrinus. In Scytalocrinus 
the IBB lie in a depression in the species with bowl-shaped dorsal cups and 
are barely visible in side view in the campanulate species. In Hypselocrinus 
the IBB are prominent and high. They form an appreciable part of the cup. 
The ventral sac of Hypselocrinus is very long and slender. In Scytalocrinus 
the sac is short and relatively stout. 

Remarks.—It does not seem desirable to separate those species with two 
rami in the anterior radius from the typical form with a single ramus. 
Atomous and dichotomous anterior radii are both found in such compact 
genera as Scytalocrinus and Decadocrinus, while in Graphiocrinus arm reduc- 
tion is carried outside the anterior radius, and one specimen has but seven 
rami. In Phanocrinus of the Chester one or more species show but five rami 
in a usual 10-rami genus, and in other species an occasional ray, usually the 
anterior, is atomous. In this case there could be no valid excuse for separat- 
ing the forms generically. 

Sladen (1878, p. 245) proposed the new genus Dactylocrinus pro D. loreus 
n. sp. = Poleriocrinus tenuis Austin non Miller. The generic name had been 
preoccupied by Quenstedt (1876). The genotype is obviously a very young 
individual and its affinities uncertain. Such characters as are shown in the 
poor illustrations are essentially those of Hypselocrinus. The adult crinoid 
may have been quite different, however. 

Poteriocrinus fusiformis Hall is referable to this genus. The name was pre- 
occupied by Roemer, but no new name should be proposed. The species was 
based on a dorsal cup and [Br only and may well be identical with Hypselo- 
crinus macrodactylus (Meek and Worthen). 


Histocrinus, n. gen. 


Genotype.—Poteriocrinus (Scytalocrinus) grandis Wachsmuth and Springer 
Generic diagnosis.— 

Crown. Compact, high. 

Dorsal cup. Subturbinate, plates thin, smooth, or with faint radial plica- 


tions. 
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IBB. Well exposed in side view. 

BB. Medium size. 

RR. Articulating facet slightly crescentic, extending nearly the full width 
of the R. Suture not gaping. 

IBr. Two in all rays except anterior. Ant ray two IBr or atomous. 

Arms. Moderately stout, composed of cuneate brachials. Arms dichotomous 
except in anterior ray, which may be dichotomous or atomous (typical.) 
The Burlington species alone of the known species is dichotomous in the 
anterior ray. The pinnules are moderately stout and stand out stiffly 
from the ramus. 

Post IR. RA is large, resting subequally on post and r post BB. X is of 
about the same size as RA and extends well above the level of the RR. 
RT is smaller and lies almost entirely above the level of the RR. 

Ventral sac. The ventral sac is subeylindrical, expanding slightly distad. 
The tube is reflexed, carrying the tip of the sac and the anal opening 
well down on the anterior side. On its posterior side the sac shows five 
vertical series of plates. This is one of the genera in which Springer 
(1900, p. 144) demonstrated the presence of pores in the ventral sac. The 
plates at the distal recurved portion of the sac are tumid to subspinous. 

Column. The column is circular in section and made up of prominent 
series of nodals and internodals. 

Characteristic species of the genus.— 


Histocrinus grandis (Wachsmuth and Springer), n. comb. 


Poteriocrinus (Scytalocrinus) grandis nom. nov. pro Poteriocrinus coreyi 
Worthen 1875, non Poteriocrinites (Scaphiocrinus) coreyi Meek and 
Worthen 1869.—Wachsmuth and Springer, p. 118, 1880. 

Decadocrinus grandis Wachsmuth and Springer, pl. 7, figs. 4, 5, 1897. (The 
figures are, however, Decadocrinus tumidulus (Miller and Gurley).) 


Poteriocrinus coreyi Worthen (in Worthen and Meek), p. 516, pl. 29, figs. 
2, 3a, b, 1875. 


Histocrinus graphicus (Miller and Gurley), n. comb. 


Scaphiocrinus graphicus Miller and Gurley, p. 50, pl. 10, fig. 4, 1890. ‘‘Keo- 
kuk Group, Crawfordsville, Indiana.” (Upper Borden.) 


Histocrinus juvenis (Meek and Worthen), n. comb. 
Poteriocrinites (Scaphiocrinus) juvenis Meek and Worthen, p. 146, 1869. 
“Lower Burlington, Burlington, lowa.’””—Meek and Worthen, p. 417, 
pl. 2, fig. 8, 1873. 
hes - “egy (Decadocrinus) juvenis Wachsmuth and Springer, p. 119 (342) 
1880. 
Geologic and geographic distribution.—The genus as known is found in the 
Burlington and Keokuk of the Mississippi Valley and the Borden of Indiana. 
Relationships.—Histocrinus combines characters diagnostic of the un- 
related genera Decadocrinus and Hypselocrinus. The erect, stout arms with 
their heavy comblike pinnules are similar to those of Decadocrinus. The 
subturbinate cup, the relatively thin, smooth cup plates, and the large 
prominent IBB could fall under Hypselocrinus. The ventral sac is struc- 
turally like Decadocrinus but is relatively shorter. The presence of two IBr, 
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the character of the arms, and the more turbinate cup distinguish Histo- 
crinus at once from Scytalocrinus. 

One must consider the possibility of intergeneric crosses among the 
crinoids. This is by no means the only instance of combined generic char- 
acters suggesting such a cross. 


Phacelocrinus, n. gen. 


Genotype.—Poteriocrinus wetherbyi 8. A. Miller. 
Generic diagnosis.— 

Crown. High, subcylindrical or spreading distad. 

Dorsal cup. Subturbinate to campanulate. 

IBB. High, making up an appreciable part of the dorsal cup. 

BB. Medium size; r post B supporting RA; post B supporting X and RA. 

RR. Large; articulating facet full width of R, slightly crescentic, suture 
gaping. 

IBr. Two or fusing irregularly to one compound brachial, though suture 
can often be seen. In both cases the compound brachial is very high 
and deeply constricted medially. 

Arms. Two undivided rami to the ray is typical. In some of the Chester 
specimens irregular branching occurs. Br cuneate, with long, slender 
pinnules. The maximum length of arms seems to be about six or seven 
times the height of the cup. ; 

Post IR. Three anal plates in cup. RA penetrates well down between post 
and r post BB. X extends above level of RR, sometimes separated from 
post B in the Chester forms. RT mostly out of the cup. 

Ventral sac. Cylindrical, with a maximum height of about four times that 
of the cup. Composed of vertical series of hexagonal plates of nearly the 
same height and breadth. 

Column. Pentagonal in section. 

Characteristic species of the genus.— 


Phacelocrinus bisselli (Worthen), n. comb. 


Poteriocrinites bisselli Worthen (in Meek and Worthen), p. 546, pl. 21, fig. 
4, 1873. “Chester, Chester, Illinois.”’ 

Poteriocrinus (Scytalocrinus) bisselli Wachsmuth and Springer, p. 117 (340), 
1880. 


Phacelocrinus columbiensis (Worthen), n. comb. 


Poteriocrinus columbiensis Worthen, p. 22, 1882. ‘Chester limestone, near 
Columbia, Monroe county, Ill.” (Renault.)—Worthen, p. 293, pl. 29, 
fig. 6, 1883. 

Decadocrinus columbiensis Wachsmuth and Springer, p. 239 (163), 1886. 


Phacelocrinus dactyliformis (Hall), n. comb. 


Scaphiocrinus dactyliformis Hall, p. 670, pl. 17, fig. 6, text fig. 105, 1858. 
“St. Louis limestone: St. Louis, Missouri.” 

Poteriocrinus (Scaphiocrinus) dactyliformis Wachsmuth and Springer, p. 112 
(335), 1880. 
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Phacelocrinus decabrachiatus (Hall), n. comb. 


Scaphiocrinus decabrachiatus Hall, p. 679, pl. 25, fig. 1, text fig. 106, 1858. 
“Kaskaskia limestone: Kaskaskia, Illinois.’’ (St. Louis limestone fide 
Worthen, 1883.) 

Poteriocrinus (Scytalocrinus) decabrachiatus Wachsmuth and Springer, p. 117 
(340), 1880. 

Phacelocrinus gracilis (Troost), n. comb. 


Agassizocrinites gracilis Troost, p. 420, 1849. (Nom. nud.)—Troost, p. 62, 
1850. (Nom. nud. )—Troost, p . 88, pl. 11, fig. 9, 1909. 

Scytalocrinus? gracilis Wood (in Troost), p. 88, 1909. “St. Louis limestone. 
Huntsville, Alabama.” (“Ste. Genevieve. 8) 


Phacelocrinus internodius (Hall), n. comb. 


Scaphiocrinus internodius Hall, p. 679, pl. 25, fig. 2, text fig. 107, 1858. 
“Kaskaskia limestone: Chester, Illinois.” (St. Louis limestone fide 
Worthen, 1883. Possibly Ste. Genevieve.) Wachsmuth and Springer, p. 
113 (336), 1880. 


Phacelocrinus longidactylus (McChesney), n. comb. 


Scaphiocrinus longidactylus McChesney, p. 7, text fig., 1860. ‘Kaskaskia 
division of the Carboniferous limestone, Kaskaskia, Illinois.’”—Mc- 
Chesney, pl. 4, fig. 4, 1865.—McChesney, p. 4, pl. 4, fig. 4, text fig., 
1868. ‘“‘Chester division of the sub-carboniferous limestone, Kaskaskia, 
Illinois.” 

Poteriocrinus (Scytalocrinus) decabrachiatus Hall. (Cited as synonym of.) 
Wachsmuth and Springer, p. 117 (340), 1880. 


Phacelocrinus vanhornei (Worthen), n. comb. 


Poteriocrinus vanhornet Worthen (in Worthen and Meek), p. 517, pl. 31, figs. 
2, 3, 1875. “Upper division of St. Louis group, Alton, Illinois.”’ 

Poteriocrinus (Scytalocrinus) vanhornei Wachsmuth and Springer, p. 118 
(343), 1880. 

Scytalocrinus vanhorneit Keyes, p. 213, pl. 26, fig. 3, 1894.—Springer, p. 
145, pl. 16, figs. 13, 14, 1900. 

Poteriocrinus arrectarius Miller and Gurley, p. 33, pl. 4, fig. 6, 1896. 


Phacelocrinus wachsmuthi (Wetherby), n. comb. 
Scytalocrinus wachsmuthi Wetherby, p. 155, pl. 5, fig. 4, 1880. ‘‘Kaskaskia 
(Chester) Group, Pulaski county, Kentucky.’”’ (Glen Dean.)—Wachs- 
muth and Springer, p. 238 (162), 1886. 


Phacelocrinus wetherbyi (S. A. Miller), n. comb. 
Poteriocrinus wetherbyi S. A. Miller, p. 36 (6), pl. 8, figs. 1, la, b, 1879. 
‘Kaskaskia, Pulaski county, Kentucky.”’ (Glen Dean.) 
Poteriocrinus (Scytalocrinus) wetherbyi Wachsmuth and Springer, p. 118 
(343), 1880. 


Geologic and geographic distribution. Phacelocrinus ranges as known from 
the St. Louis to the upper middle Chester (Glen Dean) of the Mississippi 
Valley, Alabama and Kentucky. An undescribed species is known in the 
Greenbrier of Maryland. 
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Relationships.—Phacelocrinus in its simplicity of form resembles Hypselo- 
crinus. No one, after handling specimens of the two genera, would have 
difficulty separating them, even in the case of dorsal cups. The arms of 
Phacelocrinus are relatively shorter and stouter than in Hypselocrinus in 
comparing similar stages in phylogeny. In Phacelocrinus the IBr are either 
clearly two in number or have fused into a high, compound brachial, deeply 
constricted medially. This lack of fusion of the two plates is very apparent 
in the St. Louis species, though the degree of fusion varies among the rays 
of the same specimen. Even in the Chester, however, either through incom- 
plete fusion or fracture on the suture, the compound nature of the brachial 
is often seen. In Hypselocrinus there is but a single primibrach, and when 
occasionally a variation showing two primibrachs is found in one or two 
rays, the second is obviously an additional brachial, The gaping articulating 
sutures of Phacelocrinus are in marked contrast to the close union in 
Hypselocrinus as usually seen. The column in Phacelocrinus is pentagonal in 
section, as against the round column of Hypselocrinus. The ventral sac of 
Phacelocrinus is relatively shorter and composed of larger plates than in 
Hypselocrinus. 


Pegocrinus, n. gen. 


Genotype.—Poteriocrinus bijugus Trautschold. 
Generic diagnosis.— 

Crown. High, compact, arms attaining a length 15 times or more that of 
the dorsal cup. 

Dorsal cup. Broadly turbinate. Plates thick. 

IBB. Small, partially anchylosed into a firm disk, clearly visible in side 
view. Sutures well shown. 

BB. Variable in size and shape, barely meeting laterally or on very short 
faces. The post B is high and narrow, supporting RA on its long, upper 
right shoulder. Above it barely meets anal X. R post B is large, sup- 
porting RA on a narrow face. 

RR. Large. Articulating facet the full width of the R. Suture not gaping. 
The upper surface of the R is very deep. There is a prominent fulcral 
ridge and a deep ligament pit. There is a large, well-defined pair of 
muscular fossae. The apposing edges of the R and [Br along the suture 
are strongly crenulate. 

IBr. Variable in number without respect to the rays. Two or three in 
number, usually two. 

Arms. Long and massive, two undivided rami to each ray. Br low, quad- 
rangular or with slightly sloping faces, each bearing along, stout pinnule. 
Food groove shallow, no axial canal. Margins of Br crenulate. 

Post IR. RA small, elongate, narrow. Anal X small, high, narrow. RT 
small, in some cases barely contacting RA. 

Ventral sac. Poorly known. One specimen shows the partially dissociated 
plates in approximately their original position. According to this, the 
sac is short, erect, and fairly stout in relation to the dorsal cup. The 
plates are small and thin, forming a fragile structure. 

Column. Circular in section, with stellate lumen. 

Characteristic species of the genus.— 
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Pegocrinus bijugus (Trautschold), n. comb. 

Poteriocrinus bijugus Trautschoid, p. 14, pl. 4, figs. 1-3, text fig., 1867. 
Junger Bergkalk (Moscovian), Miatschkowa, Russia.—Trautschold, 
text fig., 1879.—Jaekel, p. 64, fig. 54a, 1918. 

i (Scytalocrinus) bijugus Wachsmuth and Springer, p. 118 (343), 
1880. 

Geologic and geographic distribution.—The genus is known at present only 
in the Moscovian (Pennsylvanian) of Russia. 

Relationships.—There seems to be no described genus with which Pego- 
crinus may be confused. Two poteriocrinoid genera associated with Pego- 
crinus are readily distinguished, although one of them was apparently con- 
fused with it by Trautschold. Both Moscovicrinus and Ophiurocrinus have 
high, rather narrowly turbinate dorsal cups as against the broadly turbinate 
cup of Pegocrinus. The IBB of Pegocrinus, meeting on very narrow faces and 
practically anchylosing into a solid disk, are in marked contrast to the high 
IBB of the other two genera. The patterns of the plates of the posterior IR 
are unlike. Moscovicrinus has branching arms and a remarkable circinate 
ventral sac, both wanting in Pegocrinus. 

Of the original specimens figured by Trautschold (1867, pl. 4), specimen 
figure 2 was sent by Trautschold to Wachsmuth and is now in the Springer 
collection in the United States National Museum. Jaekel (1918, p. 64, fig. 
54a) states that his figure is from the “holotype” in Breslau. It could not be 
either specimen figures 2 or 3. Owing to the great number of inaccuracies in 
this work of Jaekel, it is doubtful that it really. represents any one of the 
three specimens of Trautschold. At any rate, Jaekel does not indicate which 


specimen he chose as type. Owing to the uncertainties of the matter, I have 
chosen specimen figure 2, plate 4, of Trautschold (1867) as holotype. 

The specimen figured by Trautschold (1879, pl. 14, fig. 3) as Poteriocrinus 
bijugus is certainly not that species. It probably is referable to Poteriocrinus 
originarius, for which Jaekel erected the genus Ophiurocrinus. 
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BOTAN Y.—The wild bean Phaseolus polystachyus (L.) B.S.P.: Its 
chromosome number.'| H. A. ALLARD and H. F. Auuarp, U. 8. 
Department of Agriculture. 


Eleven species of beans of the genus Phaseolus are known to be 
more or less generally cultivated in various parts of the world, all of 
tropical, subtropical, or warm-temperature origin and sensitive to 
frost. Considerable work has been done by various investigators to 
determine the chromosome number of the cultivated species, as re- 
ported by J. Kawakami in his paper, Chromosome numbers in Legumi- 
nosae (Bot. Mag. Tokyo 44: 319-329. 1930). It appears that in all 
our well-known species of beans of the genus Phaseolus, 22 chromo- 
somes is the somatic or 2n number. Among those reported are the 
species P. acutifolius, angularis, aureus, coccineus, lunatus, and 
mungo, as well as varieties of some of these. Dolichos lablab also has 
22=(2n) chromosomes, as reported by Karpetschenko (1925) and 
Kachidse (1925). 

In the Eastern United States from Connecticut southward to the 
Gulf, a native wild bean (Phaseolus polystachyus) occurs, which is of 
considerable interest in some of its behaviors. Although stated other- 
wise in Gray’s Manual of botany and other botanical works, a char- 
acteristic of its germination is the hypogean life of its cotyledons, 
whereas the cotyledons of most of our beans have an epigean history. 
The Scarlet Runner bean (P. multiflorus), however, is an exception to 
this, like the wild bean. 

The senior writer has found this bean to be an occasional constit- 
uent of the flora of the lower mountain areas of Virginia, within the 
Upper Piedmont physiographic province, and he has studied its ecol- 
ogy and length-of-day behaviors in some detail. 

It is eminently unsuited to tropical lengths of day of 12 hours or 
less and to the winter conditions of daylight in the greenhouses of our 
northern latitudes. Under such conditions its growth is so slow that it 
becomes a much dwarfed and practically a dormant plant, devoid of 
the typical twining habit, and producing few or no flowers. 

The rootstock of this bean is perennial, the aerial stems dying down 
to the ground, where, under favorable conditions of protection, winter 
buds are formed that originate the new stems of the next summer. 
The laying down of dormant buds and the gradual dying of the aerial 
parts at the close of the summer season are nicely adjusted behaviors 
dependent upon shortening days and lowering mean temperatures. 


1 Received February 1, 1940. 
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The suppression of vegetative elongation together with normal flower 
production when the days are sufficiently shortened artificially repre- 
sents extremes of this late-summer behavior. As a matter of fact, 
when germination takes place in the greenhouse in winter time, the 
seedling plants remain very small and almost dormant, tending to 
produce thickened rootstocks with the downward translocation of 
material. It would appear that there can be no utilization in upward 
elongation and flowering as in the summer season of long days and 
high mean temperatures. 

In nature the wild bean in the upper Piedmont area is ecologically a 
plant of deciduous woodlands and warm well-drained rocky slopes. 
It will grow readily in the open in rich garden soils, however, and re- 
main in a flourishing condition until autumn arrives, but the roots 
readily freeze and rot in wet, unprotected garden soils. 

Cold, wet, exposed soils and the aggressions of vigorous competi- 
tors do not favor the survival of this bean in open grassland fields and 
pastures. Even in the woodland environment of the Piedmont up- 
lands, where it is driven, its scarcity would indicate precarious con- 
ditions of survival. 

A study of the chromosome number of this bean was made by the 
junior author, and the n number of the pollen mother cells was found 
to be 11. The somatic (2n) number, then, is 22, which, as previously 
stated, is that of all our common garden varieties reported upon by 
Kawakami. The chromosomes of the wild bean are of small size. 

On the basis of the constant chromosome number of the species of 
Phaseolus, so far as such determinations have been made, this genus 
appears to be a relatively stable one. It might also be assumed that 
it is of more recent evolution, without marked specialization in this 
direction as yet, owing in part perhaps to uniformity of habitat. 

There is reason to believe that the genus is definitely of warm-cli- 
mate origin, since the center of distribution is within the Tropics. Those 
beans that have been investigated have been shown to grow and to 
flower readily in response to lengths of day of 12 hours or less, thus 
adapting them to tropical and subtropical conditions of daylight. 
Some species and varieties, in addition, are able to flower in response 
to the much longer days of high latitudes. In this respect these beans 
are either indeterminate in their day-length requirements or are short- 
day plants with very high critical length-of-day limitations that 
favor flowering far north of the Tropics. 

Other species or varieties of beans are more rigidly confined to the 
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Tropics or to low latitudes, owing to the narrow limits of their length- 
of-day adaptations. 

Several tropical lima beans (Phaseolus lunatus) from Peru (F.S.P.I. 
no. 46153) and Ecuador (F.S.P.I. no. 46339) reported upon in 1920 
by Garner and Allard? were found to be unable to flower in the lati- 
tude of Washington, D. C., owing to the fact that these were short- 
day plants with a rather narrow range of lengths of day favorable to 
flowering. In other words, these beans were adapted only to tropical 
lengths of day or to those lengths of day of low latitudes, so far as 
sexual reproduction was concerned. 

A bean of the species Phaseolus multiflorus, also from South Amer- 
ica, reported upon by Garner and Allard’ in 1923, showed a similar 
tropical short-day behavior, since it could not flower at Washington, 
D. C., when long days were experienced, but was induced to flower 
late in summer with 10 hours of daylight afforded each day. This 
variety, also, when afforded only 10 hours of daylight, showed a 
marked reduction in aerial stem growth and the roots became strik- 
ingly tuberiferous (loc. cit., pl. 6). With 12 hours of light there was 
less tuberization, and with exposure to the full length of the summer 
day, and likewise to artificially lengthened winter days, by the use 
of electric light, there was none. 

The native wild bean of the eastern North American territory can 
be definitely excluded from the tropical category. This bean, with its 
present constitutional inability to grow and to fruit on lengths of day 
around 12 hours or less, could not well have originated in the Tropics 
or in equatorial regions. There is reason, then, to believe that it is a 
somewhat isolated outlying offshoot of the great tropical group, since 
it not only must have the greatly increased lengths of day of higher 
latitudes to persist, but its greater resistance to winter cold than most 
beans can withstand is an additional adaptation for the habitat of a 
temperate climate. 

* Garner, W. W., and Attarp. H. A. Effect of the relative length of day and night 
and other factors of the environment on growth and reproduction in planis. Journ. Agr. 


Res. 18(11): 600. 1920. 
3 GarRneER, W. W., and Attarp. H. A. Further studies in photoperiodism, the re- 


— of the plant to relative length of day and night. Journ. Agr. Res. 23(11): 893. 
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MYCOLOGY.—A ringworm disease of muskrats transferable to man. 
Vera K. Cuarzes, U.S. Bureau of Plant Industry. 


In the fall of 1936 a culture of a fungus apparentiy pathogenic to 
man was received from Dr. Paul L. Errington, of Iowa State College 
of Agriculture and Mechanic Arts. Dr. Errington had been working 
with muskrats (Ondatra zibethica) near Ruthven, Iowa, which were 
affected with a serious skin disease. The culture was made from his 
arm, which had become infected with a type of ringworm, and as the 
infected arm was the one he had habitually used in examining nests 
of muskrats and handling the young, it occurred to him that he might 
have contracted the disease affecting the muskrats. The culture sub- 
mitted was somewhat old and contained only one type of spores, 
which were small and 1-celled, suggesting the microconidia of a ring- 
worm fungus. The culture was transferred to Sabouraud and corn- 
meal agar, and in the course of 3-5 weeks developed other types of 
organs and spores characteristic of the genus Trichophyton. 


APPEARANCE ON MAN 


The appearance of ringworm was first observed by an assistant 
who spent July 4, 1935, on the marsh helping to capture for tagging 
the more active sizes of young animals. In this case definite ‘‘rings’’ 
appeared on her legs. While this would seem a more unlikely place 


than exposed arms, the work of helping capture the animals for 
tagging often necessitated her wading in the water about the lodges, 
and in this manner infection could have easily taken place. 

Dr. Errington describes the history of his own case as follows: 


On June 24, 1936, I noticed a glazed-appearing area about. 20 mm in 
diameter on the back of my left hand; by the next day this was almost com- 
pletely surrounded by an inflamed ring. A similar area was to be seen higher 
up on my arm and a smaller one near the elbow. My left arm was usually 
more or less scratched, as it was the one I used in digging into and feeling 
around in the muskrat lodges in connection with my research. I had handled 
badly diseased animals on several occasions during the preceding two weeks 
and had been in the habit of washing thoroughly in soap and water and 
touching recognized scratches with iodine each evening after coming in 
from the field. 

The evening of June 25, I applied a salve extensively used for the treat- 
ment of burns, etc., but by morning the two eruptions were enlarged and 
itching. I went to a local physician, who gave me three different ointments 
to try, none of which proved more than partially efficacious. These were, 
I think, preparations containing salicylic acid, but the thick greasy base 
evidently prevented really effective penetration. The result was that salves 
strong enough to have even a superficial effect blistered my skin severely 


1 Received February 5, 1940. 
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and yet did not seem to reach the organisms intrenched at the base of the 
hairs; at any rate, whenever I would try to give my skin a rest, fungus 
activity would start up again. 

I had occasion to make a trip to Ames about July 8 and while there called 
on two other physicians. By this time, I was in misery, with 32 square inches 
of my left arm involved either by the fungus or dermatitis from the salve. 
One of the physicians directed me to pull out the hairs on the raised fungus 
infected areas and to keep the arm wet-packed with an aqueous solution of 
allantoin and also to apply 2 percent allantoin and 1-10,000 phenyl mercuric 
nitrate in a greaseless base as an ointment. The almost intolerable itching 
was relieved, and, in a few days, the troublesome areas consisted only of the 
raised foci of the fungus infection. These foci, however, remained unyielding 
to treatment prescribed so far and were four in number, namely, two raised 
rings, 35 mm in diameter on back of hand and lower arm, a solid raised area 
20 mm in diameter near the elbow, and a fourth area of about 8 mm at the 
base of the little finger. All were firm or hard to the touch and dark red, the 
larger ones being purplish red and spotted by pus pockets. 


It was Dr. Errington’s experience that there was an apparent dif- 
ference in the effectiveness of a penetrating solution and a thick 
salve even when salicyclic acid was the active chemical used in both. 
He stated in a subsequent letter that on occasions of suspected ex- 
posure he had washed his hands in 1:500 aqueous solution of mer- 
curic iodide, which appeared to give protection. 


APPEARANCE OF ANIMALS 


Dr. Errington reported that during the midsummer of 1935 a 
considerable number of young muskrats under observation on Round 
Lake near Ruthven were found to be suffering heavy mortality from 
a skin disease: 

Advanced cases were marked by underweight, by watery swollen pustules 
on ventral surface or by hairlessness about legs, base of tail and under-parts. 
Incipient cases in individuals of apparently normal size and health may at 
times be detected by a slight baldness or dandruff-like scurf on head or 
back or possibly by one or a few watery blisters on the end of the tail (4). 
[Later he wrote] A skin disease (I think it is only one but there may be 
more) affecting young muskrats has been found in about 10 percent of the 
litters examined. When the disease is represented in a litter, usually a third 
to a half of the members are affected, though sometimes the whole litter. 
Mortality seems to be complete if the muskrats contract the disease while 
less than ten days old; larger young may recover, little the worse for the 
experience except perhaps for a slightly bobbed tail. 

In very young animals, the disease seems characterized by dermatitis 
pustules, usually on the underparts. Young thus affected typically cease 
growing and soon disappear. In animals of around two weeks, pustules are 
seldom seen except on the bare scaly tails, but either a dry, dandruff-like 
scurf may be noted or a localized loss of hair, especially about the extremi- 
ties, underparts, and base of tail. This sort of case is commonly attended 
by stunted growth and ultimate death. When fairly large young have only 
a blister or two on the tail the case is not so likely to be serious, but some 
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animals with only this slight degree of visible infection may become stunted 
and die also. 


It is believed that only one organism was involved in the skin dis- 
ease of the muskrats because only one organism was consistently 
found in the material submitted for examination, and in the cultures 
isolated from the skin and hair of diseased animals. All the other 
fungi that appeared in culture or were present on the fresh material 
were clearly secondary. A species of Fusarium was observed in one 
culture, but it is not thought that a species of this genus would pro- 
duce the clinical symptoms presented in this case. 


ISOLATION OF THE FUNGUS 


The first specimen of muskrat material was received by the writer 
in January 1937 and consisted of a dry skin of a muskrat that had 
been affected by a ringworm fungus but had recovered from the 
attack. Cultures were made from this skin, but no pathogenic fungus 
was recovered. As the season for work with very young muskrats had 
passed, the mycological studies had to wait until the following year. 
In May 1938, Dr. Errington reported that in his study of muskrats 
in the area near Ruthven, Iowa, he had found no evidence of muskrat 
skin disease, but that he had expectations of finding infected animals 
late in June or in July, when past experience indicated that the 
trouble would be more widespread and conspicuous. Anticipating this 
reappearance of the disease, tubes of culture media were forwarded to 
Dr. Errington in order to enable him to make cultures direct from 
the animals in the field. This supposition proved to be correct, and 
in the later part of June 1938 cultures made from skins of diseased 
muskrats from Round Lake, Iowa, were sent to the author. Six cul- 
tures were received at this time, but no pathogenic organism was 
found, although the cultures were made from the scurf. However, this 
may have been due to the fact that the work in the field presented 
many opportunities for contamination by vigorous but nonpatho- 
genic fungi. Still believing that a species of Microsporum or a related 
fungus was the cause of the trouble, the writer requested more cul- 
tures from diseased animals, and on July 14 and 16 twelve additional 
cultures were received. One culture made from hairs from the bare 
foot of a muskrat, removed by heat-sterilized tweezer-tips, was sug- 
gestive of Trichophyton, and after being cultured it proved to belong 
to this genus. When this culture was received it contained only micro- 
conidia, but transfers made to other culture media developed a 
striking polymorphism. The original culture was found to be ex- 
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ceedingly vigorous and grew luxuriantly on various culture media. 
Cultures were also made from a small dried piece of skin from a dis- 
eased muskrat. Pure, vigorous growths of the fungus were obtained 
from these isolations. 


TERMINOLOGY OF CERTAIN STRUCTURES IN 
THE DERMATOPHYTES 


The polymorphic character of many human and animal fungus 
pathogens has led to a more or less specialized terminology of the 
different organs. In order to avoid any confusion the terms employed 
in this paper may be defined as follows: 


Thyrse, a contracted paniclelike spore bearing structure. 

Microconidia (Aleurospores) may be acrogenous or pleurogenous and are 
borne in thyrses. They are small, 1-celled, and spherical to oval or clavate 
in shape. The term aleurospore has been applied to these spores and is em- 
ployed in most papers on medical mycology. They are generally produced in 
large numbers and when they predominate impart a powdery appearance 
to the surface of the culture. 

Macroconidia are referred to as closterospores or fuseaux. They are 
elongate, septate, and thin or thick walled. The ends are blunt, and the 
base is broad and encircled by a collar, which marks the point of attachment 
to the conidiophore. Constrictions are sometimes evident at the septa. 

Chlamydospores, so-called, may be formed in the hyphae or they may be 
terminal. They do not possess the thick wall characteristic of true chlamydo- 
spores and when intercalary resemble the vesiculose cells of species of the 
genus Fusarium. 

Arthrospores are rows of undifferentiated hyphal cells, which function in 
the distribution of the fungus and in carrying it over periods of unfavorable 
conditions. 

Nodular organs may resemble haustoria in shape or may appear as a 
tangle of hyphae resulting from a number of short branches near the tip 
of the hyphae. 

Spirals are produced from vegetative hyphae and may consist of loosely 
or tightly coiled hyphae with smooth thin walls. It has been suggested that 
these structures may be connected with an ascogenous stage, but this has 
not been demonstrated. Spirals occur in several species of Dermatophytes 
and are not regarded as characters useful in the taxonomic distinction of 
species. 


CULTURAL CHARACTERS 


The organism from muskrats was grown in culture for over a year 
and a half. On solid media the early cultures produced a powdery 
growth at first white, later becoming cream. On liquid media the 
growth was more cottony, although microconidia were developed 
rather abundantly. Subsequent cultures during the course of some 15 
months showed less tendency to form macroconidia and other organs 
but continued to produce microconidia in abundance. An exception 
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to this rule was observed in the case of cultures grown on egg-meat 
broth. The original culture was made on Sabouraud and transferred 
to egg-meat on September 24, 1938, on which it produced a white, 
fluffy growth at the surface of the medium, an abundance of micro- 
conidia but no coils. Transferred to Sabouraud on November 10, 
1939, the growth was rapid, vigorous, and characteristically poly- 
morphic, producing microconidia, macroconidia, and short coils. It is 
interesting to note that after this length of time and after transfer to 
semiliquid media and return to solid media (Sabouraud) the macro- 
conidia were noticeably longer and more septate than in the original 
cultures or in the cultures grown continuously on solid media. These 
cultures had been kept in an ice-box at a temperature of about 40°F. 
for a period of a year. 


TaBLe 1.—Type or GrowTH ON NINE MEDIA 





Medium 


Blood serum... . 


Type of growth | Microconidia | Macroconidia | Spirals 


Color of medium 





Growth 
when later pow- 
dery. 


felty | Abundant 


on | Present, 3-4 


sides of walls in | septate. 


young cultures. 


Absent. 


No change. 








Corn-meal agar. 


Sabouraud 


Potato dextrose. 


Growth scanty; 
chlamydospores 
well developed. 


Abundant. 


Absent. 


Present but few 
and not highly 
developed, about 
3-4 coils. 


Not colored. 





Cottony at first 
later powdery; 
chlamydospores 
present. 


Abundant slight- 
ly larger and less 
uniformly spher- 
ical than in 
growth on other 
media. 


Present;in 
young cultures 
2-3 celled. 


Weak develop- 
ment. 


Reverse of 
medium wine 
red when old. 





Growth rapid at 
first, pure white, 
7 cream; 
aerial mycelium 
in cultures car- 
ried over one 
year remained 
white. 


Abundant. 


Few, 2-3 celled. 


Numerous. 


Back of old 
cultures tan. 





Growth white, 
cottony, finally 
powdery at top 
of culture; lux- 
uriant develop- 
ment of chlamy- 
dospores. 


Abundant. 


Fair develop- 
ment of blunt 
4-septate co- 
nidia. 


Little change, 
back of old 
cultures dark. 





Brain veal 


Mycelium luxu- 
riant ; chlamydo- 
spores abundant. 


Numerous. 


Blunt or slight- 
ly pointed. 


Absent. 


No change. 





Egg-meat 


Growth at top 
of culture fluffy, 
white. 


Numerous (ae- 
rialspores 
smaller). 


Absent. 


Absent. 


No change. 





Rosenau Dext. 
brain broth 


Growth mostly 

at surface of me- 
dium, white 
then cream; 

chlamydospores 
ew. 


Numerous. 


Few, mostly 
5-septate. 


Few, short. 





Phenol-red tar- 
trate agar...... 





Growth white. 





Abundant. 





Fair, ore 
ment, mostly 
3-septate. 








Little change. 
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IDENTITY OF THE FUNGUS 


As mentioned in the introduction the cultures isolated by Dr. 
Errington from his arm and from the muskrat after numerous culture 
studies were determined as belonging to the genus Trichophyton ac- 
cording to Emmon’s classification. This author (3) recognizes three 
groups of Dermatophytes, which are closely related but may be 
separated by the distinctive types of macroconidia that they form 
in culture. These three types are represented by the following genera: 

Trichophyton (Malmsten, 1845) (6). 
Epidermophyton (Sabouraud, 1907) (8). 
Microsporum (Gruby, 1843) (5). 

In the genus Trichophyton the mycelium is generally hyaline though 
it may be yellow, violet, or even brown. The reproduction is princi- 
pally by small conidia, the so-called microconidia. The macroconidia 
are clavate and thin-walled but are not always formed and are gener- 
ally absent in old cultures or those that have been repeatedly trans- 
ferred. 

The genus Epidermophyton is characterized by the oval to egg- 
shaped, smooth, thick-walled macroconidia. The mycelium is usually 
yellow. 

Species of the genus Microsporum are easily determined by the 
mostly numerous, spindle-shaped, thick-walled macroconidia and the 
clavate conidia. In certain species of this genus, however, the macro- 
conidia may be few or abortive. The mycelium is generally hyaline, 
or according to certain authors it may range from hyaline to brown. 

The organism isolated from the muskrat and grown over a period 
of 14 years in pure culture conformed to the generic characters of the 
genus Trichophyton and was identified as 7. mentagrophytes (Robin) 
(7) Blanchard (1). 

The identity of the two organisms, the one isolated from man and 
the other from muskrats, was proved by comparative cultural studies. 
All probable sources of the case of human infection other than the 
muskrats were eliminated. It was observed that the strain obtained 
from the muskrat produced a much more rapid and vigorous growth 
than the one isolated from man. The longevity of the former organ- 
ism was also much more marked. 

A very similar case of the occurrence of this fungus on an animal 
host has recently been described by DeLamater (2) on common gray 
squirrels living on or near the Johns Hopkins University Campus at 
Baltimore. The author described the virulence of the fungus on squir- 
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rels and stated that cats and rabbits were shown to be susceptible to 
the strain and in two cases accidental infection of human subjects 
occurred. There was no mention of any mortality of the squirrels. 

As far as our information goes this is the first report of 7’. menta- 
grophytes on muskrats. This occurrence is not only of interest because 
of the economic importance of the host, but because it presents an- 
other record of the transference of an animal parasite to man. 
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PALEOBOTAN Y.—New species and changes of name in some Ameri- 
can fossil floras... RoLanp W. Brown, U. 8. Geological Survey. 


Information uncovered by the writer during the past few years 
involves a number of new species that seem worthy of immediate re- 
port, new occurrences of described species that shed further light on 
the floras in which they occur, and changes of name demanded by un- 
equivocal evidence. In the study of the material assembled here the 
writer has been aided in part by the generous cooperation of W. R. 
Maxon, of the National Herbarium; H. A. Gleason and colleagues, of 
the New York Botanical Garden; J. B. Reeside, Jr., of the Geological 
Survey; F. M. Carpenter, of Harvard University; and D. I. Axelrod, 
National Research Council Fellow. 


OSMUNDACEAE 
Osmunda occidentale (Berry) Brown, n. comb. Fig. 1 


Asplenium occidentale Berry, 4, p. 236, pl. 49, figs. 3, 4. 
Fern fragment. Knowlton, 25, p. 24, pl. 9, fig. 10. 
Pteris sp. Berry, 4, p. 237.—Idem, 6, p. 103. 
When compared with the pinnules of the royal fern, Osmunda regalis 


1 Published with the permission of the Director, Geological Survey, United States 
Department of the Interior. Received February 28, 1940. 
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Linnaeus, these specimens show such close resemblance that little doubt 
as to their being Osmunda can be entertained. This identification harmonizes 
with the general ecological setting of these floras. 

Occurrence.—Latah formation, Washington and Idaho. Also lake beds in 
the Lemhi Valley, Baker, Idaho (Fig. 1). 


POLYPODIACEAE 


Adiantum anastomosum Brown, n. sp. Fig. 2 


Frond or pinna 10 cm or more in diameter, strongly cordate at the base; 
deeply lobed. Lobes apparently 8, long, narrow, of unequal length, lygodioid 
in form. Venation without a midrib, reticulate, anastomosing freely. Sori on 
the margins of the lobes narrow, in discontinuous patches. Margin entire. 

Except for the more cordate base, this frond is almost identical with that 
described by Gardner and Ettingshausen (19, p. 42, pl. 11, fig. 1) as Hew- 
ardia regia, from the middle Eocene Middle Bagshot beds at Bournemouth, 
England. Hollick (21, p. 41, pl. 6, figs. 1-5) has described what seems to be 
a species of this genus as Anthrophyopsis hamiltonensis, but it has ligulate 
or lanceolate foliage. However, as no sori are present, there is no positive 
assurance that Hollick’s specimens are related to Adiantum. 

Botanists regard Hewardia as a section of Adiantum. The fossil species 
may be compared with a number of living species, but there is no complete 
agreement with any. Adiantum cordatum Maxon, from Panama, has cordate 
pinnae with entire margins, no tendency to lobing, and with a distinct 
midrib. Adiantum wilsont Hooker, from Jamaica, is similar to cordatum but 
has smaller, more numerous pinnae, with serrate margins. Adiantum adi- 
antoides (J. Smith) Christensen, from Guiana, is similar to wilsoni, but the 
pinnae are not serrate. Adiantum olivaceum Baker, from Guiana, has disjunct 
sori, giving the margins of the pinnae a toothed appearance. 

The close correspondence between Adiantum anastomosum and Hewardia 
regia suggests a comparison of the two fossil floras of which these ferns are 
members. The Bagshot beds at Bournemouth, according to a citation by 
Reid and Chandler (29, p. 84) of the work so far done by Dr. Helen Ban- 
dulska on the cuticles of leaves from these beds, carry, besides the ferns— 
Chrysodium, Asplenites, Glossochlamys, Podoloma, Meniphyllum, Osmunda, 
Pteris, Phegopteris, Gleichenia, Lygodium, Hewardia, Aneimia, Adiantum— 
and Nipa, described by Gardner and Ettingshausen, species of the following 
genera: Araucarites, Sequoia, Taxodium, Aniba, Neolitsea, Litsea, Lindera, 
Cinnamomum, Nothofagus, Rhodomyrtus, and T'ristania. 

Compared with this list, the flora from Steel’s Crossing, Wash., not yet 
completely identified, has the following: Adiantum, Woodwardia, Equisetum, 
Sequoia, Ulmus or Zelkova, Cercidiphyllum, Ptelea, Dillenites, Acer, and 
Platanus. 

Occurrence.—In light-colored, grayish to buff shales at Steel’s Crossing, 
3 miles west of Renton, Wash. Upper Eocene. 


Pteris idahoensis (Knowlton) Brown, n. comb. 


Dryopteris idahoensis Knowlton, 22, p. 721, pl. 99, figs. 1, 2. 
Pteris calabazensis Dorf. Smith, 33, p. 467, pl. 12, fig. 2. 
The venation and habit displayed by these specimens are those of Pteris, 
a species tentatively regarded as different from P. silvicola Hall (Chaney, 
13, p. 100, pl. 8, figs. 2, 4-7) from Crooked River, Oreg. 
Occurrence.—Marsh, Idaho. Payette formation. 
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PINACEAE 
Abies chaneyi Mason 


Abies chaneyi Mason, 28, p. 149, pl. 4, fig. 2 [not other figures]. 
Abies magnifica var. shastensis Lemmon. Mason, 28, p. 150, pl. 4, fig. 6. 

Although Mason compared the cone scale of Abies chaneyi with that of 
the living venusta, he noted that the bract of this scale lacked the basal 
lateral appendages of venusta. The scale itself is twice as wide as it is long, 
whereas those of venusta are only a little wider than they are long. Further- 
more, if a venusta scale with bract were to occur as a fossil the bract would 
scarcely display the wide, expanded base seen in the fossil figured by Mason; 
it would appear more like those called Abies longirostris Knowlton from 
Creede, Colo., although here also reservations should be made when com- 
paring with venusta. The second scale figured by Mason and compared 
with shastensis appears to the writer to belong to the same species as the 
first but has had the long point of the bract broken off. The shape of these 
scales does not compare favorably with that of shastensis, but the writer 
has no other suggestion to offer, except that this fossil species may not have 
been in the direct line of either venusta or shastensis but may have ended 
without further issue. 

Occurrence.—Mascall formation, John Day basin, Oreg. 


Abies concoloroides Brown, n. sp. 


Abies chaneyi Mason. Brown, 10, p. 167, pl. 45, figs. 23, 24. 
Abies chaneyi Mason, 28, p. 149, pl. 4, figs. 1, 7, foliage [not other figures]. 
Abies magnifica var. shastensis Lemmon. Mason, 28, p. 150, fig. 5. 

Mason compared the foliage of Abies chaneyi with that of the living 
venusta but pointed out differences, notably that the needles are slenderer 
than those of venusta. Another significant difference is the strong curvature, 
which venusta does not display. The needles of the living concolor, however, 
match this foliage very well. The seed, here synonymized, can also be dupli- 
cated by seeds of concolor. That several species of fir are represented in the 
fossils from the Mascall and related formations is quite likely. 

Occurrence.—Mascall formation, John Day basin, and Blue Mountains, 
Oreg. 

Callitris potlatchensis Brown Fig. 6 
Callitris potlatchensis Brown, 9, p. 575, pl. 67, fig. 16. 

This species was first reported from the Latah formation on Potlatch 
Creek, Idaho. An unremitting search for foliage to confirm the identification 
of these seeds has so far failed to produce anything satisfactorily comparable 
with the foliage of the living species. 

Occurrence.—Gray ranch, on Crooked River, Oreg. Specimen collected 
by Richard Mote, Corvallis, Oreg. 





Fig. 1.—Osmunda occidentale (Berry) Brown, n. comb. Fig. 2.—Adiantum ana- 
stomosum Brown, n. sp. Fig. 3.—Eucommia montana Brown, n. sp. Fig. 4.— 
Eucommia ulmoides Oliver, a living species from central China. Fig. 5.—Frazinus 
flexifolia (Lesquereux) Brown. Fig. 6.—Callitris potlatchensis Brown. Figs. 7, 8.— 
Acer knowltont (Berry) Brown, n. comb. Fig. 9.—Tetrapteris simsoni Brown, n. sp. 
Fig. 10.—Engelhardiia olsoni Brown, n. sp. Fig. 11.—Banksites lineatus Lesquereux. 
Fig. 12.—Porana speirii Lesquereux. ig. 13.—Porana tenuis Lesquereux.—Figs. 
14, 15.—Potamogeton heterophylloides Berry. Fig. 16.—Potamogeton parva Brown, 
n. sp. Fig. 17.—Dipteronia insignis (Lesquereux) Brown. Fig. 18.—Umbellularia 
eocenica Brown, Nn. sp. 
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Pseudolarix americana Brown, n. sp. 


Picea sp. Brown, 10, p. 167, pl. 45, fig. 8. 

At the time this cone scale was tentatively reported as that from a species 
of Picea, its resemblance to the scales of the golden larch, Pseudolariz 
kaempferi Gordon, of eastern China, was noted. Although foliage to confirm 
the identification has not yet been collected, or at least not recognized, it 
seems to the writer now that this scale should be definitely referred to 
Pseudolariz. 

Occurrence.—Republic, Wash. Probably lower Miocene. 


NAIADACEAE 
Potamogeton heterophylloides Berry Figs. 14, 15 


Potamogeton sp. Knowlton, 25, p. 29, pl. 10, figs. 5, 6. 
Potamogeton heterophylloides Berry, 4, p. 240 [not pl. 50, figs. 1-3, which are 
Keteleeria heterophylloides (Berry) Brown]. 

Fig. 14 shows a linear, somewhat spatulate, floating leaf and Fig. 15 a 
linear, submerged leaf of a species of pondweed. Margins entire. Venation 
of the floating leaf 6-8, thin, parallel veins, with delicate cross-veinlets; 
that of the submerged leaf is an intramarginal vein with reticulate connec- 
tions to the midrib. In Knowlton’s Fig. 6, which is a two times enlargement 
of Fig. 5, the venation is retouched and shown as a series of parallel veins. 
The venation, however, is like that shown here in Fig. 15, and indicates 
that Knowlton’s leaf was a submerged, not a surface leaf. These leaves can 
be matched readily by those from a number of living species. 

Occurrence.—Latah formation, Spokane, Wash. Both specimens were 
collected by Kentworth Buxton, of Spokane. 


Potamogeton parva Brown, n. sp. Fig. 16 


A small, linear-elliptic, floating leaf of a pondweed. Principal veins 
parallel, delicate, and at their basal origin, closely appressed to the midrib. 
Cross-veinlets scattering, indistinct. 

Occurrence.-—Gray Ranch, Crooked River, Oreg. Oligocene. Specimen 
collected by Charles B. Read, U. S. Geological Survey. 


FAGACEAE 
Castanopsis perplexa (Knowlton) Brown, n. comb. 


Castanopsis convexa (Lesquereux) Brooks, 7, p. 288, pl. 6, fig. 5; pl. 10, figs. 
1, 3; pl. 12, figs. 1-6; pl. 13, figs. 4-6; pl. 18, figs. 3—5; pl. 20, fig. 4; 
pl. 21, fig. 1b. Omit first three items of the synonymy and fig. 7. of the 
fourth item.—Brown, 10, p. 171, pl. 49, figs. 8—11.—-Dorf, 17, p. 112, 
pl. 1, figs. 7, 8—Smith, 32, p. 112, pl. 2, fig. 7; pl. 5, fig. 7. 

Quercus browni Brooks, 7, p. 291, pl. 14, figs. 5, 6 [not figs. 3, 4, 7, 8].— 
Smith, 32, p. 112, pl. 2, figs. 3, 4. 

Quercus treleasit Berry. Smith, 32, p. 113, pl. 6, fig. 2. 

Rhododendron idahoensis Smith, 33, p. 180, pl. 13, figs. 6, 10. 

Axelrod (2, p. 95) identifies as Quercus the types upon which Brooks 
based her combination, and considers the Sucker Creek, Oreg., and allied 
Castanopsis material as different from Castanopsis chrysophylloides Lesque- 
reux, from Chalk Bluffs, Calif. A new name is therefore required for the 
Sucker Creek specimens, and those from other localities subsequently identi- 
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fied as the same species. The new name is based on the types figured by 
Knowlton (23, p. 31, pl. 2, figs. 5, 6, 8 [not. fig. 7]) as Salzx perplexa, and 
cited by Brooks as the fourth item of her synonymy. 

Smith questioned the assignment of Berry’s specimens of Quercus treleasti 
to Sophora spokanensis Knowlton on the ground that their specific identity 
is not evident from the published figures and descriptions. It is true that at 
least the petioles in the figures are not clear; but the specimens were cleaned 
several years ago before the transfer to Sophora was made, and the petioles 
as well as the form and venation were found to be definitely leguminous and 
identical with the corresponding characters of the specimens previously 
described as Sophora spokanensis. 

Occurrence.—Mascall formation, John Day basin; and Sucker Creek, 
Oreg. 

JUGLANDACEAE 


Engelhardtia olsoni Brown, n. sp. Fig. 10 


This is a small, 3-lobed bract with a conical nutlet at the base. The lobes 
are entire. The venation of each of the lobes consists of a midrib from which 
arched veinlets connect with intramarginal veins parallel to the midrib for 
a short distance. In the apex of the lobes the secondary veins form a series 
of loops. 

Although this specimen is smaller, it is comparable in other respects to 
those called Carpinus grandis Unger (Chaney, 13, pl. 9, fig. 7-9) from 
Bridge Creek and Crooked River, Oreg. Although living species of Carpinus 
only rarely produce fruit bracts with entire margins, it is possible that 
ancient species may have done so. Thus far no leaves of Carpinus have been 
reported from the Latah formation. 

Occurrence.—Latah formation, 19 miles up Orofino Creek, Idaho. Col- 
lected by Boyd H. Olson, Orofino, Idaho. 


EUCOMMIACEAE 


Eucommia eocenica (Berry) Brown, n. comb. 


Simarubites eocenicus Berry, 5, p. 94, pl. 44, figs. 15, 16. 
Carpolithus banisteroides Berry, 5, p. 134, pl. 33, figs. 5, 6. 

Although somewhat smaller and with more attenuate bases than the 
samaras of Eucommia ulmoides Oliver (Fig. 4), a tree of central China, the 
seeds figured by Berry agree very well in all other details. It is not yet clear 
to the writer what foliage among the abundant remains in the Wilcox group 
belongs with these seeds, but at least one leaf species is under suspicion. 

The fact that Cercidiphyllum, a genus now restricted to eastern Asia, has 
a representative in the Wilcox flora (Brown, 12, pp. 486, 492) makes it less 
surprising to find Eucommia there also. 

Occurrence.—Wilcox group, near La Grange and Somerville, Tenn. 


Eucommia montana Brown, n. sp. Fig. 3 


Samara as in that of Eucommia ulmoides Oliver (Fig. 4) of central China, 
except somewhat wider in proportion to length, which is about half that of 
ulmoides. Tip similarly cleft, margins winged. The pedunculate base is 
slightly more attenuate. Venation pattern over the seed a reticulate, forking 
meshwork. 

This species is almost identical with that described above as Eucommia 
eocenica from the Wilcox group of Tennessee; but it differs in being a little 
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smaller in size and somewhat wider in the apical half. No leaves that could 
be definitely assigned to this species were found at this locality. 
Occurrence.—One mile west of Grant, Mont., in deposits probably of 
upper Oligocene age. 
LAURACEAE 


Sassafras bendirei (Knowlton) Brown, n. comb. 


Cinnamomum bendirei Knowlton, 23, p. 59, pl. 10, fig. 4. 
Philadelphus bendirei (Knowlton) Chaney, 13, p. 118, pl. 17, figs. 1, 2 [not 
other figs.]. 

These specimens can be matched readily with leaves from the living 
Sassafras variifolium (Salisbury) Kuntze. This fossil species may prove to 
be the same as Sassafras hesperia Berry (Brown, 10, p. 174, pl. 53, figs. 
7-10), but the writer is unwilling to synonymize them at the present time. 

Occurrence.—Bridge Creek and Crooked River basins, Oreg. 


Umbellularia eocenica Brown, n. sp. Fig. 18 


Leaf oblanceolate to elliptic with acute apex and petiole 1 cm long. The 
venation is characterized by the presence of a pair of thin, lateral primaries 
arising from the top of the petiole. The secondaries, departing from the 
midrib at wide angles, form loops with those above. Margin entire. 

This specimen can be matched closely, though not exactly, with leaves 
from the California laurel, Umbellularia caiifornica Nuttall, which is found 
on mountain slopes and stream bottoms in the Coast Range and Sierra 
Nevada region of California, and in southern Oregon. 

Occurrence.—In shales of the Green River formation, 3 miles north of 
Watson, Utah. 

LEGUMINOSAE 


Robinia oklahomensis (Berry) Brown, n. comb. 


Diospyros preterana Chaney and Elias, 14, p. 44, pl. 7, figs. 6-8. See syn- 
onymy. 

Salix coalingensis Dorf. Chaney and Elias, 14, p. 37, pl. 4, figs. 1, 3 [not 
Fig. 6, which is Sapindus oklahomensis Berry]. 

Bumelia oklahomensis Berry, 3, p. 634, pl. 94, fig. 1. 

A comparison of the published figures here cited with the specimens 
themselves supplies an example of the occasional, unfortunate deceptiveness 
of photographs and drawings, and suggests a warning that if retouching is 
necessary it be done as faithfully as a satisfactory magnifying glass and a 
steady hand can make it. Berry’s figure of Bumelia oklahomensis, for ex- 
ample, has far too many secondary veins. Chaney and Elias have shown 
Fig. 1 of Salix coalingensis and Fig. 8 of Diospyros preterana with no sug- 
gestion of intermediary secondaries. Their Fig. 7 of Diospyros pretexana 
shows the petiole directed toward the lower right, whereas in the specimen 
it is directed toward the lower left, a faint hint of which may be had from 
the illustration. In all these specimens the petioles are typically leguminous, 
that is, broad and cross-wrinkled, indicating their glandular nature. In form, 
venation, and petioles these leaflets can be matched by the leaflets of 
Robinia, particularly R. pseudacacia Linnaeus, the black locust of the region 
east of the Rocky Mountains. The smaller leaflets may also be compared 
with those of Amorpha fruticosa Linnaeus. 

Occurrence.—Beaver County, Okla. 
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SIMARUBACEAE 
Ailanthus indiana (MacGinitie) Brown, n. comb. 


Apocynum indiana MacGinitie, 27, p. 66, pl. 12, fig. 1—Smith, 32, p. 117, 
pl. 6, fig. 1; pl. 7, fig. 2. 

Ailanthus lesquereuxt Cockerell. Arnold, 1, p. 95, pl. 8, figs. 3, 4. 

Ailanthus (?) americana Cockerell. Oliver, Carnegie Inst. Wash. Publ. 
455(1): 23. 1934. 

Cedrela oregoniana (Lesquereux) Brown [part]. Brown, 10, p. 513. 

For a long time the writer has been looking for leaf remains that would 
confirm the identification of the undoubted seeds of Ailanthus found in the 
Green River formation in Wyoming and Colorado; in the lake beds at 
Florissant, Colo.; and in the strata on Trout Creek and Sucker Creek, 
Oreg. It now appears that the specimen reported by MacGinitie from Trout 
Creek, supplemented by those reported recently by Smith from Sucker 
Creek, as A pocynum indiana, may be the required foliage. In form, venation, 
and length of petiole they compare favorably with the leaflets of the living 
Asiatic species, Azlanthus altissima (Miller) Swingle. The published figures 
do not show clearly the large basal marginal teeth with glands characteristic 
of the living species, but Smith’s Fig. 1 appears to have them. 

Seeds called Ailanthus americana Cockerell, but no Ailanthus leaflets, 
have been reported from the Green River formation and from Florissant. 
It is very likely that when and if the leaflets are found they will be suffi- 
ciently different to justify the new specific name for the Trout Creek and 
Sucker Creek material. 

Occurrence.—Trout Creek, Sucker Creek, and Tipton, Oreg. 


ACERACEAE 
Acer knowltoni (Berry) Brown, n. comb. Figs. 7, 8 


Phanerophlebites knowltoni Berry, 5 p. 48, pl. 7, fig. 6. 
Negundo knowltoni Berry, 5, p. 98, pl. 21, fig. 7; pl. 42, fig. 7. 

Additional material collected by the writer in Tennessee demonstrates 
that the specimen called Phanerophlebites knowltoni is a maple samara of 
the negundo type, and undoubtedly belongs with the leaves called Negundo 
knowltoni, these being the only maple seeds and leaves from the same 
localities and the Wilcox group. The samaras have unusually long wings, 
and narrow heads which are seldom well enough preserved to show the 
attachment scar. Acer negundoides MacGinitie is the well-known relative 
in the later Tertiary of the western United States. 

Occurrence.—One mile north of Somerville, Tenn. Wilcox group (Eocene). 


Dipteronia insignis (Lesquereux) Brown Fig. 17 


Dipteronia insignis (Lesquereux) Brown, 10, p. 181, pl. 59, figs. 10-12. See 
synonymy. 

The leaflet figured here, although somewhat fragmentary, has a well- 
preserved apex and several large rounded, apical teeth, together with the 
characteristic venation, sufficient to identify the species. The rounded, 
winged fruits have not yet been reported from the same locality, but they 
may be looked for with confidence. 

Occurrence.—In shales on Bridge Creek, northwest of Mitchell, Oreg. 
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MALPIGHIACEAE 
Tetrapteris simsoni Brown, n. sp. Fig. 9 


A 4-winged samara resembling a propeller, one of the wings of which is 
shorter and narrower than the other three. Venation of wings subparallel 
to flaring near the apex. 

This fruit resembles those of a number of living species of Tetrapteris, 
particularly 7. schiedeana, found from Mexico to Brazil. The species is 
named for A. G. Simson, U. 8. Forest Service, who guided me to this locality. 

Occurrence-—Four miles west of Mitchell, Oreg., in strata probably in 
the lower part of the Clarno formation. 


OLEACEAE 
Fraxinus flexifolia (Lesquereux) Brown Fig. 5 


Frazinus flexifolia (Lesquereux) Brown, 8, p. 64. 

This is the first seed to be reported in confirmation of the previous 
identification of ash foliage in the Green River formation. Although the 
wing is narrow, it may originally have been wider near the apex. 

Occurrence.—Green River formation (middle Eocene), on Piceance Creek, 
west of Rio Blanco P. O., Colo. 


MENYANTHACEAE 
Limnanthemum circularis (Chaney) Brown, n. comb. 


Asarum circularis Chaney, 13, p. 115, pl. 13, fig. 11. 

The resemblances in form and venation between leaves of Asarum and 
Limnanthemum are very striking. Nevertheless, there are distinctive differ- 
ences, so that when the fossil leaf ascribed to Asarum by Chaney is sub- 
jected to close scrutiny, its assignment to Asarum becomes untenable. In 
Asarum there is a midrib flanked by two strong lateral primary veins, from 
which basal as well as higher branches arise. The base of the blade, together 
with the midrib and primary veins, make a broad, flaring transition into 
the petiole. In Limnanthemum the leaves are peltate or nearly so with a 
sharp transition of petiole to blade. As should be expected in such leaves, 
the primary venation is radiate, although one pair of primaries, depending 
upon the length of the leaf, may appear stronger than the rest. This is the 
condition in the fossil specimen. 

Asarum is a genus of low herbaceous land plants. The possibility of such 
remains getting into the fossil record is perhaps not unlikely, but the proba- 
bility is remote. Limnanthemum, on the other hand, is a genus of some 20 
species of aquatics widely distributed in temperate and tropical regions and 
is very likely to get into the fossil record, especially in sediments in quiet 
waters, such as those in the Bridge Creek and Crooked River basins of 
Oregon must have been. 

Occurrence.—Gray Ranch on Crooked River, Oreg. 


OF UNCERTAIN AFFINITY 
Banksites lineatus Lesquereux Fig. 11 


Banksites lineatus Lesquereux, 26, p. 165, pl. 32, fig. 21. 
Banksites lineatulus Cockerell, 16, p. 8, pl. 2, fig. 3. 

Originally described from the Florissant lake beds and subsequently from 
the Green River formation, this species has since been found in strata at 
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Gray Ranch on Crooked River, Oreg., and in beds probably in the lower 
part of the Clarne formation, 4 miles west of Mitchell, Oreg. The present 
occurrences are reported to indicate further relationship between a number 
of western Tertiary floras. 

Occurrence.—Gray Ranch, Crooked River, Oreg. Collected by Charles B. 
Read. 


Porana speirii Lesquereux Fig. 12 


Porana spetrit Lesquereux. Brown, 9, p. 583, pl. 69, figs. 1-3. See syn- 
onymy and discussion.—10, p. 185, pl. 61, fig. 14. 

Viburnum palmatum Chaney and Sanborn, 15, p. 97, pl. 40, fig. 4 [not fig. 3]. 
These calyces, although readily identifiable, continue to be mysterious in 

regard to their botanic affinity. The specimen figured here is the largest the 

writer has seen, the figure of that described by Chaney and Sanborn as 

Viburnum palmatum being twice natural size. Smaller, but otherwise similar 

specimens were found in 1938, 4 miles west of Mitchell, Oreg., in beds pre- 

sumably in the lower part of the Clarno formation. 

ps eee Ranch, Crooked River, Oreg. Collected by Charles B. 
ead. 


Porana tenuis Lesquereux Fig. 13 


en tenuis Lesquereux, 26, p. 173.—Knowlton, 1916, p. 286, pl. 27, 
gs. 4-6. 

Philadelphus bendirei (Knowlton) Chaney, 13, p. 118, pl. 17, fig. 5. 

Cornus ovalis Lesquereux. Chaney, 13, p. 131, pl. 19, fig. 4. 

These specimens, like Porana speirii Lesquereux, also remain a mystery 
as to their correct botanic affinity. Specimens similar to that figured here 
were also found in 1938 in the Green River formation exposed along Piceance 
Creek, west of Rio Blanco P. O., Colo. 

Occurrence.—One mile west of Grant, Mont., in strata of probable upper 
Oligocene age. 


ADDITIONAL CHANGES 


Abies chaneyi Mason (28, p. 149, pl. 4, figs. 1, 7, seeds) = Cedrela oregoniana 
(Lesquereux) Brown. 

Acer bolanderi Lesquereux. Smith (31, p. 562, pl. 28, fig. 5; pl. 29, fig. 8;32, 
p. 116, pl. 3, fig. 3) = Acer osmonti Knowlton. These are small leaves 
of the silver maple type. 

Acer negundoides MacGinitie. Chaney and Elias (14, p. 42, pl. 7, fig. 10) = 
Gymnocladus casei Berry. 

Acer osmonti Knowlton. Smith (32, p. 116, pl. 4, fig. 1) = Platanus dissecta 

Lesquereux. 

Azolla berry Brown (8, p. 52, pl. 8, fig. 2) = Azolla berryi Brown. The omission 
of the “‘i’”’ at the time this species was published was deliberate. Al- 
though the writer still believes that the principle is sound, it would 
seem that in this and in Pinus ball Brown the application was un- 
fortunate and confusing because of the connotations of the specific 
names. 

Betula ? dayana Knowlton (23, p. 41, pl. 4, fig. 4) = Ulmus speciosa New- 
berry. This leaf has doubly serrate teeth and is evidently a small leaf 
of the speciosa type. 

Betula lacustris MacGinitie (27, p. 50, pl. 4, fig. 2)= Alnus carpinoides 

Lesquereux. 
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Cedrela oregoniana (Lesquereux) Brown. Smith (32, p. 115, pl. 3, fig. 7)= 
Castanopsis perplexa (Knowlton) Brown. 

Fagus sp. Hollick (20, p. 401, p!. 30, fig. 4) = Fagus washoensis La Motte. 

Fagus sanctieugeniensis Hollick (20, p. 399, pl. 30, fig. 3; pl. 31, fig. 3; pl. 32, 
figs. 2, 3) = Fagus washoensis LaMotte. Although sanctieugeniensis has 
priority, the writer urges that an exception to the rules be made here 
on the ground that the term is lengthy and cumbersome—a coinage 
contrary to the recommendations in the codes. 

Glyptostrobus europaeus Lesquereux. Smith (30, p. 225, pl. 1, fig. 14)= 
Glyptostrobus oregonensis Brown. 

Oreopanaz dissecta (Lesquereux) Smith (32, p. 116, pl. 1; pl. 2, figs. 1, 5) = 
Oreopanaz precoccinea (Brooks) Arnold. If Smith’s specimens are differ- 
ent from those called O. precoccinea, they certainly are not identical 
with the Florissant species called Aralia dissecta. 

Phylloteuthis subovata Meek and Hayden (1876, U. 8. Geol. and Geog. 
Survey Terr. Rept. 9: 505, pl. 33, fig. 3) = Nilssonia gibbsit (Newberry) 
Hollick. The illustration of Phylloteuthis subovata is in part recon- 
structed to show an alleged resemblance of the specimen to the “‘pen”’ 
of a squid. The fact that this specimen, from Fox Hills strata (Upper 
Cretaceous) on the Moreau River, 8. Dak., is embedded in a block 
carrying marine mollusks, was further cause for believing it to be the 
remains of a marine animal. The form and venation, however, identify 
it as part of a cycad leaf. (See Brown, 11, p. 245, pl. 49, figs. 5, 6; 
pl. 52, fig. 6b.) This specimen was called to my attention by John B. 
Reeside, Jr. 

Pinus ball Brown (8, p. 53, pl. 9, figs. 6-10) = Pinus balli Brown. See com- 
ment on Azolla berry Brown. 

Platanus regularis Knowlton. Smith (32, p. 115, pl. 4, fig. 2) = Platanus 
dissecta Lesquereux. Given a large enough suite of Sucker Creek ma- 
terial, this specimen can be duplicated readily as a variant of P. dissecta. 
What does Mrs. Smith mean by the paradox: “The specimens are 
easily separated from P. dissecta, with which they have much in 
common’’? 

Populus balsamoides Goeppert. Elias (18, pl. 367, fig. 6) =Celtis kansana 
Chaney and Elias. 

Ptelea enervosa Smith (31, p. 560, pl. 29, fig. 6)=Ptelea miocenica Berry. 
The lack of venation in this specimen can be explained by the fact that 
the Sucker Creek matrix is notoriously poor for preserving fine details. 
The small size of this fruit does not eliminate it from falling within the 
limits of variation of P. miocenica, if the latter be compared with living 
species of Ptelea. 

Ptiloteuthis foliatus Gabb (1869, Paleont. California 2: 128, pl. 19, fig. 4) = 
Sagenopteris elliptica Fontaine. Originally described from the Shasta 
group (Cretaceous) of California, by Gabb as the “pen” of a squid, 
and recently redescribed (Rehn, John W. H., 1939, Acad. Nat. Sci. 
Philadelphia Notulae Naturae no. 9, pp. 1, 2) asa cockroach wing, this 
specimen represents a species of fern common in the flora of the Shasta 
group. This specimen was called to my attention by F. M. Carpenter. 

Quercus malheurensis Smith (31, p. 560, pl. 29, fig. 1) = Acer bendiret (Lesque- 
reux) Brown. The venation of this leaf, together with the form of its 
lobes, would, if the leaf were completely reconstructed, show clearly 
that it is a leaf of the macrophylium type. 
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Rhus oregonensis Smith (31, p. 561, pl. 29, fig. 9) = Acer glabroides Brown. 
This is a deeply lobed leaf. Instead of having rounded teeth as in Rhus 
trilobata Nuttall, with which it was compared, the teeth are sharp and 
in the lower left lobe are represented as being double, which they 
never are in R. trilobata. 

Salix coalingensis Dorf. Chaney and Elias (14, p. 37, pl. 4, fig. 6)= 
Sapindus oklahomensis Berry. 

Salix perplexa Knowlton (23, p. 31, pl. 2, fig. 7) = Pterocarya mixta (Knowl- 
ton) Brown. Fig. 7 depicts an entire-margined specimen, which, in fact, 
has serrate teeth. 

Sciadopitys americana Smith (30, p. 225, pl. 1, fig. 1) = Pinus sp. This is a 
needle of a species of pine, of which three are described from the same 
formation and region. 
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ANTHROPOLOGY.—The finding of an Indian ossuary on the York 
River in Virginia. T. D. Stewart, U.S. National Museum. 


As recently as 1935, when Davidson wrote his paper on the burial 
customs in the Delmarva Peninsula, there were no published descrip- 
tions of Indian burials from the Algonkian territory south of Chesa- 
peake Bay. Since that time, however, detailed records have been made 
for at least 17 ossuaries—the prevailing mode of burial—on the tide- 
water section of the Potomac River (Graham, 1935; Ferguson, 1937a 
and 1937b; Stewart and Wedel, 1937; Stewart, 1939 and 1940a). The 


present report adds to this record the only carefully investigated case 
from the tidewater region south of the Potomac. 


HISTORY OF THE REGION 

The earliest description of the York River is that of Capt. John 
Smith in 1608: 

This Riuer of Pamaunke [York] is not past twelue mile from that we dwell 
on [James], his course northwest and westerly as the other. Weraocomoco 
is vpon salt water in bredth two myles, and so [the river] keepeth his course 
without any tarrying some twenty miles; where at the parting of the fresh 
water and the salt, it diuideth it selfe into two partes, the one part... 
[Pamunkey], as broad as Thames, and nauigable with a Boate threescore or 
fourescore miles. . . 

The other branch [Mattaponi] a little lesse in breadth, yet extendeth 
not neare so farre. .. . (Arber, 1884, pp. 20-21) 


Repeating essentially the same description in 1612, Smith adds: 


Where this river is divided, the Country is called Pamavnke [West Point], 
and nourisheth neere 300 able men. About 25 miles lower on the North 
side of this river is Werawocomoco, where their great King inhabited when 


1 Published by permission of the Secretary of the Smithsonian Institution. Re- 
ceived March 1, 1940. 
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Captain Smith was deliuered him prisoner; yet there are not past 40 able 
men. (Arber, 1884, p. 51.) 

In addition, Smith’s map of 1612 shows three small Indian villages 
on the north side of the river between the fork and Werawocomoco: 
Pasaughtacock, Poruptanck, and Mattacock. The name of the second 
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Fig. 1—Map showiag the location of the ossuary in relation to the York River 
and the highway system passing through the town of West Point. (Based on the 
Geological Survey maps of Virginia: New Kent, Urbana, Toano, and Williamsburg 
quadrangles, 1906-1919.) 
village in the course of time may have been extended to the creek that 
forms part of the boundary between King and Queen and Gloucester 
Counties and now known as Poropotank Creek. 

Beginning about 1642 (Nugent, 1934, p. 131 et seq), large tracts of 
land on the north side of the York River (then known as the Charles) 
were patented. The boundaries of these patents are usually indefinite 
unless physiographical landmarks are mentioned. In this connection 
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it is noteworthy that ‘‘Poropotanck”’ Creek figures prominently in the 
land records. 
These are the essential historical data pertaining to the site of the 


Fig. 2.—Appearance of the north shore of the York River in the vicinity of the 
ossuary. Looking north. Human bones from the ossuary may be seen on the beach and 
protruding from the bank. 


ossuary, which, it will be seen from the accompanying map (Fig. 1) is 
located on the north bank of the river between 4 and 5 miles below the 
fork, or where the present town of West Point is situated. 
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DESCRIPTION OF THE SITE 


The circumstances of the find are as follows: Several years ago fol- 
lowing a spring flood, B. R. Anderson, the present owner of Belleview 
farm, saw for the first time some bones exposed along the river bank 
about 850 feet upriver from his house. He reburied them. From time 
to time since then, however, bones have been seen along the beach, 
and finally in the fall of 1939 L. R. Treat, of West Point, obtained 
some and brought them to the attention of Dr. Malcolm H. Harris, 
also of West Point. Being familiar with the history of the colonial pe- 
riod, Dr. Harris at once sensed the significance of this find and im- 
parted the information to the Smithsonian Institution, suggesting at 
the same time a scientific examination of the site. As a result, I was 
detailed from October 26 to 28, 1939, inclusive, to make this investi- 
gation. 

At the time of my visit, bones could be seen protruding from the 
river bank (Fig. 2) for a distance of 10 feet. Also, loose bones were 
seen along the beach, both nearby and at a considerable distance. 
When the sand was dug away from the base of the bank it appeared 
that the waves had undercut the bone layer and caused blocks of it to 
drop down, as is typical of this form of erosion. The soil in this area 
apparently contains much clay, for the vertical surface of the bank 
had been baked by the sun so that it resisted the point of a pick de- 
livered with considerable force. Under these circumstances, and since 
the protruding bones were badly damaged, there was nothing to do 
but remove the outer layer and thus reach the soft soil. When this 
was done it became possible to collect whole bones and to. observe 
their relationship. 

It was determined that the bone layer (8 inches to 1 foot thick) ex- 
tended into the bank only about 4 feet in the middle and less at either 
end. It seems likely, therefore, that the original shape of the pit was 
ovoid—perhaps 8 by 10 feet. If this is true, then about half of the os- 
suary had been washed away before it could be examined. 

It was observed, also, that the remains found around the periphery 
of the pit—that is, farthest within the bank—were at a higher level 
(3 feet from the top) ; in other words, the sides of the pit were not ver- 
tical, but sloping, as is the usual finding. Moreover, the limits of the 
pit were easily distinguishable, because the fill was softer and of a 
darker color than the undisturbed soil. The fill surrounding the hu- 
man bones yielded many large oyster shells, six potsherds, parts of a 
dog’s skull, a turkey humerus, and the calcaneus of a deer. 

The human bones within the ossuary were distributed in definite 
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bundles and frequently with related parts in positions indicating that 
they were still articulated when interred. At the point on the pe- 
riphery of the pit occurring deepest within the bank a quantity of 
charred bone fragments was found scattered about, but seemingly as- 
sociated with a well-preserved large male skull. It was obvious, how- 
ever, that these bones had been burned prior to burial. 

As the ossuary was explored a selection of bones was made for 
further study, consisting of whole skulls and long bones and such 
other parts as past study (Steward and Wedel, 1937) has shown to be 
of most value in this type of investigation. The examination of this 
material is reported below. 


CULTURAL MATERIAL 


Potsherds constitute the only cultural material from the ossuary 
that requires further description. The six sherds recovered (U.S.N.M. 
no. 380715) suggest two types of ware: (1) A thick (7-9 mm) coarsely 
shell-tempered variety with irregular fracture lines; and (2) a thin 
(3-5 mm) lightly shell-tempered variety with straight fracture lines 
suggesting a coiled structure. Fairly large vessels are suggested by the 
curvature of the bigger sherds especially those of the coarser variety. 
Color ranges from black through variable gray to orange-buff. Leach- 
ing of the shell has left the surfaces pitted, particularly in the coarser 
variety. Otherwise the surfaces show mostly the striations due to a 
smoothing implement with an occasional faint suggestion of net im- 
pression or a cord-wrapped paddle. 

Only one rim sherd was recovered; it belongs to the thin variety of 
ware and has a crudely everted lip. The surface of this sherd has 
flaked off somewhat but still shows a diagonal striation that may be 
an attempt at decoration. 

During the time spent at this site I took the opportunity to examine 
the neighboring field and river bank. Local residents asserted that un- 
til recent years the shore at this point had been a part of the swamp 
that now ends a short distance upriver (see figure). The field here is 
quite flat, and although it had not been plowed recently, except back 
about 100 feet from the river, it was possible to see some of the sur- 
face. Pottery was not in evidence; indeed, I found only one artifact, a 
small triangular quartz point. 

Downriver from the old colonial farmhouse, the fields, unlike those 
above, are full of oyster shells. Along this section of the river bank it 
was possible frequently to find small potsherds just below the sod. A 
small collection from this place (U.S.N.M. no. 380716) differs from 
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the ossuary sample chiefly in including thick grit-tempered sherds 
with exterior surfaces probably net marked. Because of the smallness 
of the samples, it is impossible to say whether these differences are 
significant. In general, however, these wares are typical of the area. 


SKELETAL MATERIAL 


Number.—Since part of this ossuary had been washed away, we 
can never know the accurate number of individuals buried here. Even 
an approximation, however, is of value for comparative purposes. For 
this reason the skeletal parts recovered (U.S.N.M. nos. 379062-379- 
088) are listed in Table 1. According to this listing more skulls are 
represented than other skeletal parts. In round numbers the maxi- 
mum is 25. Assuming that half of the ossuary was washed away, the 
number originally buried here was approximately 50. As compared 
with the Potomac ossuaries of which only 5 out of 17 contained 50 or 
fewer bodies, this one from the York River thus ranks with the mi- 
nority as small. 

Sex.—Exact determination of sex is difficult in fragmentary mate- 
rial and has not been attempted here. Both sexes, however, are repre- 
sented and not disproportionately. 

Age.—Most of the skeletal remains are those of adults, only 7 sub- 
adults being noted. As judged by the teeth of the lower jaw, these 7 
subadults fall into the following age periods: 2—6 years, 2; 6-12 years, 
3; over 12 years, 2. 

Physical type.—Of the recovered skulls, 8 (adults: 4 males, 4 fe- 
males) were sufficiently complete to permit measurement. These have 
cranial indices ranging from low dolichocrany to low brachycrany 
70.7, 72.0, 72.7, 74.0, 74.1, 75.3, 78.3, 81.8 (asymmetrical). The mean 
height indices of these skulls, with two exceptions (81.9 each), indi- 
cate high vaults (83.9-88.5). These figures are typical of the general 
Algonkian range (Hrdlitka, 1927). Further skull measurements will 
not be given here because a detailed study of the accumulating skele- 
tal remains from this area is planned for the future. 


TABLE 1.—NuMBER OF BonEsS RECOVERED FROM THE OSSUARY 








Bone | 





Lower jaw! 
Humerus (distal end) 


Temporal : | 
Femur (proximal end) 





! With symphysis; possibly 6 others ‘represented. 
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The remaining skeletal parts present among other things two anom- 
alies, the frequency of which, even in such a small sample, suggests 
relationship with other Algonkian groups: (1) The external auditory 
meatus is generally free from exostoses, only traces being noted in 
7.1 per cent of the ears (42). This compares with 10 per cent for the 
two Anacostia ossuaries (Stewart and Wedel, 1937). (2) Of 26 humeri 
about 54 per cent show septal apertures. Although this is somewhat 
higher than the 43.2 per cent recorded for the Anacostia ossuaries, it 
is nevertheless fairly typical of the Northeastern Indians (Hrdlitka, 
1932). 

Stature in such a small sample is perhaps best gauged by the maxi- 
mum encountered. Thus, the longest humerus is 36.3 cm and the 
longest femur 51.5 em. According to Manouvrier’s tables (Hrdlitka, 
1939) these lengths correspond to a statute of nearly 6 feet. 

Pathology.—Pathological bones include 5 right and 8 left tibia with 
lesions such as are generally attributed to syphilis. One frontal bone 
shows scars perhaps caused by the same disease. 

As usual among the Indian remains from this region the teeth are 
frequently decayed. Caries appear to be chiefly of the developmental 
type; that is, beginning in the fissures on the occlusal surface. 

Burnt bones.—This lot of fragments—all that were found in the os- 
suary—includes parts of most of the major bones of the body and ap- 


parently of one individual. The lower jaw indicates that this individu- 
al was an adult. Unfortunately, however, the sex characters are not 
positive; it was either a small male or a female. 


DISCUSSION 


The conclusion reached in this study is that the York River ossuary 
has the same general features as those found along the Potomac River. 
In view of the proximity of the two areas, and their history, this is to 
be expected. Among the features possessed in common by the major- 
ity of these ossuaries are the following: 

. Association with a recognizable habitation site. 

. Rounded pit, 3-4 feet deep, with sloping sides. 

. Bones arranged in bundles and indicating at least a partial articula- 
tion. 

. Poverty of accompanying cultural remains. 

. Presence in the pit of burnt human bones. 

. Ages and ratio of sexes reflecting normal death rate. 

. Physical type of the Northeastern Indians. 

. Presence of dental caries and (probably) syphilis. 


The finding of the burnt bones in the York River ossuary is of in- 
terest in view of the following statement by Stewart and Wedel (1937, 
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pp. 218-219): “The finding of calcined bone in the second pit at Ana- 
costia is something new for this area and cannot be clearly explained.”’ 

Of the ossuaries investigated since 1937 by Mrs. Ferguson, the late 
Judge Graham, and me, almost all have contained burnt bones. Mrs. 
Ferguson? informs me that each of her 5 major ossuaries contained 
deposits of burnt bones, varying in number up to 7 and estimated to 
have included at least 38 individuals. In no case did it appear that the 
firing had occurred in the pit, for adjacent bones were normal in ap- 
pearance. Moreover, whole skulls were sometimes found to contain 
fragments of charred bone. 

The records left by the late Judge Graham are not so complete but 
indicate essentially the same thing. Of the 4 ossuaries that he exca- 
vated, 3 contained deposits of burnt bone, ranging up to 4 in number 
and possibly including 10 individuals. In only one instance do I find 
an opinion expressed in his notes regarding the place of burning. This 
is to the effect that they could not have been burned in situ. In two 
cases Judge Graham noted that the burnt bones belonged to infants. 

Following up Judge Graham’s work at Potomac, I succeeded in lo- 
cating and partly excavating a fifth ossuary (Stewart, 1940a). Among 
the first human bones encountered on the periphery of this pit was a 
mass of burnt fragments representing remains of more than one in- 
dividual.’ The position of this deposit—on the sloping side of the pit— 
and the close proximity of normal bones, make it seem improbable 
that the firing occurred in the pit. 

In addition, both Mrs. Ferguson and Judge Graham, but especially 
the former, have found individual secondary burials in which the 
bones were burned. 

The uniformity of these findings suggests that the burning of one or 
more individuals was commonly a part of the burial ceremony in this 
area.! Whether this ceremony was simply a cremation or a sacrifice 
naturally can not be ascertained from the bones. However, Mrs. 
Ferguson has called my attention to the following statement in Henry 
Spelman’s Relation of Virginea (Arber, 1884, pp. ev—cvi): 

In y® Patomecks cuntry they haue an other god whom they call Quio- 
quascacke, and unto ther Images they offer Beades and Copper if at any 
time they want Rayne or haue to much, and though they obserue no day to 
worshipe ther god: but uppon necessitye, yet oncle] in the yeare, ther 


preests which are ther coniurers with y* [people] men, weomen, and children 
doe goe into the woods, wher ther preests makes a great cirkell of fier in y* 


? Personal communication. February 26, 1940. 

* Material not yet studied. 

_‘ In 1936 I examined the remains of an ossuary exposed in a gravel pit near Cam- 
bridge, Md. (Dorchester County). Here, too, a charred adult bone was noted. 
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which after many obseruanses in ther coniurations they make offer of 2 
or 3 children to be giuen to ther god if he will apeare unto them and shew 
his mind whome he [will haue] desier. Vppon which offringe they heare a 
noyse out of y® Cirkel Nominatinge such as he will haue, whome presently 
they take bindinge them hand and footte and cast them into y® circle of the 
fier, for be it the Kinges sonne he must be giuen if onc[e] named by ther god, 
After y*® bodies which are offered are consumed in the fier and ther ceri- 
monees performed the men depart merily, the weomen weaping. 


It is possible, therefore, even though burned children’s bones are 
uncommon in the ossuaries, that all such remains represent some re- 
ligious rite other than a burial ceremony. 

Finally, a word may be said about the age of these ossuaries. Of the 
17 ossuaries to which reference has been made, 6 contained European 
articles—glass, copper, iron, or silver—in considerable abundance; 
the remainder had only native artifacts—shell beads, clay pipes, ete. 
This finding represents, I believe, a clear distinction in time: before 
and after trade goods became plentiful, or roughly before and after 
1608.° Since this dividing date is more than 100 years after the dis- 
covery of America, it seems unlikely that few or any of the ossuaries 
lacking European objects are pre-Columbian in age. This view is sup- 
ported by the presence of syphilitic bones in all of the ossuaries thus 
far examined. I have summarized elsewhere (Stewart, 1940b) the evi- 
dence for believing that this disease appeared in North America in 


relatively recent, possibly even post-Columbian, times. 
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